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Decentralizing Farm 


NE-STORY BARNS are not new. As pioneer struc- 
tures they preceded two-story barns because of their 
simplicity of construction and low investment cost. 

They had the disadvantage of inconvenience, which re- 
quired a large amount of labor per unit of milk produced. 
The two-story barn represented an advance in organization 
for effective use of labor and became, in effect, standard 
construction. 


Now farmers are again looking to the one-story barn 
for low construction cost, reduced fire and windstorm haz- 
ards, improved sanitation, and even for greater conveni- 
ence and labor efficiency than they have been able to 
realize in two-story barns. 


The two-story barn, in its most effective forms, as an 
all-inclusive animal shelter, feed storage, and work space, 


Structures Functions 


was planned as a unit. When these functions are decentral- 
ized among separate structures to secure the advantages 
of the one-story barn, they and the separate structures still 
need to be planned as a unit —as integrated, contributory 
factors in a production plan or program. The structural 
design problem for each individual building should be 
simplified. Design of the whole structural unit for balanced 
capacity, fire and wind resistance, effective use of labor- 
saving principles and equipment, sanitation, and other 
considerations may be more complicated. 


Providing the best possible plans, not only structurally 
but for safety of investment and effective operation “of the 
production unit, for farmers who want one-story. barns, 
separate feed storage, and space and facilities for’ handling 
milk or other products, is a job for agricultural engineers. 


a 


eneeeet 


of th 
to im 
and : 
that 
A 
validi 
any | 
Dete: 
funct 
the e 
EB 
oper. 
hysi 
ae 
sible 
oper: 
relat 
i 
tions 
biolk 
view 
hum 
ture 
are | 
biol 
este 
deal 
thin 


re ie a ‘| + Ls 2 
i + 8 ee: ted As = > a acre 
| 20> es ES FA ve 4 : i “ss 
. ae ae es ie een 5 a he aon see 
ee ae ee ee 9 eres . 
ee ae " ee me ence Same paren a Re eee Oe sor ue 
ie ee ’ Be ee 2 sso gals ligule, 
ee Ay ‘Shes 
omen 
ve ” A : 
oe ICULTURAL ENGINEERING ; 
nee : He Se Sete ae Teer - 
oo eee Boe ee Pec yr a ice Ne ee ee a : ee ee a ome A te ee a 3 7 
= a RE Ee Pc See ee oe ee ae ee ON a a A ae coe : 
: Ye a ee See Les Be ee a ee a Aes 
a oe eee. AE OES Wes ROS SP ntin ag eR a ee es % Whe ate 5 ee Oe ee 
<Fq pe oe < eek sed Be af : eet : ee eee Sa es He re, Oe tela ae = oS ee ye ~~ 
ms “ ¢ ‘hgh ae Mh Ee are ep ae ee So St, eee eS Sige ie ae is, Se es ee x 
4. 3 Cree ees ae ee ee Pa hee ae es ke Bsus PEED ee eee ee oy Ses 
* ae gus ee es Re : Be chk : eS, ; ee oe i eS es gona mes ee es Sek aan he Re : i 
A : zs Mae Bs te, SAE Ge ee orga SRR Se se ee a ce ee tikes cea 5 SS oe a eect : . ie 
a - Pee ; : fee a é Pie ge 8h - es 
gh ‘ : Be oe, * . ; Se ‘ te RES . Poe. x Boe Se oo tg e Gok aca ee Eee pesos 
3 a Pi oe ‘. ‘. p eee 8 é 2 ie. : eee Ee ee a apes 
rire aes : - : : ? oe : ee eS apa 
pun.) ‘ + eo = : ‘i é : ¥ ae et Mea a 
Saas . 5 Ss < = _ ag 
See ea . f Loe ot es : Re ieee 
ae . ss yr ‘ : : oe oe ae. 
ee : : Rs ~- : Ry : s oe * 3 é ; og We 
ae » : : 4 : > » eS ieee : 
a o 7 . ee ee 
eee a ee + Me = iN Oe ete Se é = 
a ae 2 r. et A _— . ee ‘ ee ae . 
EF ; een ,! ‘ ce ae 
| , q 7 ae en 7 chs . oe i’ ‘ viene 
BY bee ong ee Ss ey sen RE WEB es. ee Ors, ee 
Be ts i ¥ i sg 4 ¢ 4 Bet a 
ee tack : . : 4 i ene se haw . ba * . 3 Se e ; . 3 : 
8 ol Fe s ; 3 ee % ‘3 2 “ 
se ° eeu oe) phim 44h) See ia 
ees & ‘ ‘ gerne’ 7h : 7 oe ‘ ere e 
eo 4 ees By ine: ™ me . me — } 
es ‘ otter S | BL. >} RRR “ a os th 
per ae ; ‘ Lif = { : : : OE Se -_ 
St ie M ~ oe ee _ ; i * Pome AS pes 
ts _ eae A mo : res te ae bi a Sg Pros 
ein _ ep or © a i 1 a 4 “ed a ‘ ; Bi 
ae Reg to Sea 8 eS ee ¥2 “43 . eee Rs ‘ See a 
race's Bee i eee nae eo ae iiaas a clan iy . a . 
fae Lore at Sia steer er ames he aS ; ; Pe ee Se Rn 4 ee 
Fiery Bap aap ae AN Ren eee 4 1) rae ee é eae: 
a sella tie leenirs, ae tretmeeiape is oo Dect cs ee ee i Bugis eS i ’ Peete i 
A PGES AEST Sea eae oe eee :* F Bae ee ce oe ‘ao - a 
. t ME Sate ris, ech ae a Rae em ‘ at Mee te eae  -e & 
Rie ee are. pie a eer .. . aie ll aa a 
q ei Ona eee ie ame me ier See 5 ila re, ON ee kj hye al > 4 
Ser se 2 Neale er RAS Ry ee ee Ler é eee eta e SEN Hy ‘ e 
Be BO EE Si et ee oe ee ores. ‘ i a 
g a Fe hoe oe eat emer one me me a. ae ee 
aN pai og oN ee a 4 ee * 
* ee ee ie ge ite: eae ae P . 
Mies ee Me ee i 
oh A'S Ese Grameen enn geak ty eet | a Ai fit Bei ORG i, Sle Se a ; 
Baie EAS Re py amore vet ge a De iy Semi ss, id : 
Tee Pee eee ah a ae a ; Le OE ae 5 gk ais si : ‘ : 
; Pe AR rd oie ay ae : 
% Cs BS cag te veer ae a ee AGE Elec an ‘ 
ire eee ¢ 
we ee eee eS Lae EY : : 
= wR geen CE Oe LOR Me eae a » x ‘le Peas 
oe en a es ce Cae oa Do : eT el : ta eS 
baie 0 Oe aa . . 
oar te * Vie oe TO ae eae ee aes re Qe OO Le eee wes 
coe % : Re Ge ae Ag ll es ee ie iter. aie ees SS | s 
wat : Rae ge Ce ri Coen e fe nitions | xl 
ead wie ee Pai es. oe = $ oo” ae a . g sie 2 é “ 
acted ae . eeiiiamemamaNPe Stair se : 7 =! : a: Be Repeeree ee 
Bh the te Rae oe ae are a “ eats ee. ne 
Sons ~ ere . ’ } i oe ae 7 ec 5 ae Sawa fi 
eh a i 4 ' So aie oe epee ee Oa ; 
2: a oN > ¥ : 7 Mer by gti: ae a 
a : Poe pe ‘ Bt 3 bs be” 2 
mid. > pea eee (a ; Oe ical : : - Sane oP la . 
2 Peer ie. a page! Ba. Pe \ . er 4 mas 
ee —— — aos Ss © ‘ me nig gg iho - a2 part 
: 3 2. ian ad = eS See < 
aaa 1. foes i Se eer: 
ea ——ea— ' ost PO ae ee. i the} 
= ieee a ie nt a os) “ : % s oie ten ce ae — : 
i ok a RE I Oe ys ae a eS ‘ ie i ee oe yee Y a 
a J ee one Pe, ONO = os . aioli - . — fe mig 
aaa RS el nes ap ys ao eee pe Pei 
2 ee Bao. we _— wit Tie : ae a mee O —— ae =o, doa 
SCs aie lita Ste = "= ee OE es . . RES + am . 
tk “ge a As ag = ame githgice easel <i ea pet 9 ms es: fart 
eae : ye ee ie p 2 ae a tee Pa oe : hee Sr Sn sist 
as ae >| ee ; g ose ee ie me peo de at te a f 
page ee ; Bae <> paper. fSS, Ea Se saab % Ss oO 
te ee 5 Sey ee BY sia hs as ete es ae a J 
omer ihe 2 tte, tata Nae eS a rs oo an 
fee IS 3 eae 7 Sie ch aie mre a ia ee ee be ie! ie ili 
ee) ae Bee ke os 7 : pin ae eee” ae e Baia Elgar” Walaa. By tili: 
Fis: ae ea he E a seers sm, na 2 Ble ia es As c~ ES Cor 
ta oe — ae af “bia Rae tet Oke i Be Say eRe. a Lit gta pee 
Cane 1 ag ea nee eee Cae; ee COS ie egal ae: Wes - eet a fe) 
ST SS 3 5 eos ae f doa oa fy: 2 os al a eer: Pie, ce: 
BS ay ae x at = ieee aie bea ad vey tha 
Ri ° 
mer. : : 1s f 
+ 
bee to | 
net 
- eee 
Dae deh 
ie ; ent 
Pe i's) the 
vO 
ae a 
race Fi * of 
eR 4 
Pha 
Be de 
een 
a, i oe cre 
Ns ‘ 
Ree tio 
a ae to 
Jot ee 
ae : 
ie ae 
Cie tie a 
3m ey : & 
, a of 
Le or 
fe re 
5 ee irs ' 
bei. cee m: 
MT Gn! 
ee 
a de 
ae , : an 
Byte > 
Be 
rt Ma 
ss saucer: 
Ct ial i 
ar 
Re Se ex hy i 
Rp la 
‘hel Mere a eae ie A 
mage sets ad ORs See Sena rer A | ee ae 
a ey en Re Ae tal ia io a Oe iy Saas be 2 ae ¥ — 
5 oe Reber Rees Tats erence P eo os Wee: hea ae eae: Be a a Say, i 
RASS. — Me aaa sos ep ae rie sip uate est i peat 
bemeieg en moo phens a a ae + a *. z By 
ie pce % Nee: Sapte ae + : ‘ 
‘ an 3 het 4, 


ie 
BE sii 


tral- 
ges 
still 
tory 
ural 

be 
iced 
Dor- 
ther 


ally 
the 
rns, 
ling 
ers. 


voL 20, NO 10 


Implementing Operations 


WW: BROUGHT up some months ago the matter of 
agricultural engineers checking the technical validity 
of the farm operations and functions they have occasion 
to implement with machines, structures, electrical devices, 
and systems for controlling water. It has been requested 
that we enlarge somewhat on this idea. 

An engineer would immediately question the technical 
validity of a new perpetual motion scheme, before spending 
any time or money on it or recommending it to others. 
Determination of technical soundness of operations and 
functions is often more difficult but equally important to 
the effectiveness of engineering work. 

Before proceeding to implement a plan, idea, or familiar 
operation an engineer may well ask himself not only “Is it 
physically workable?” but ‘Does the immediate physical 
objective sought represent a logical, necessary, or best pos- 
sible step toward some larger objective? And if the plan or 
operation is implemented, what changes or adaptations in 
related functions and implementing will it involve?” 

Agriculture involves a multitude of operations and func- 
tions which are time-honored customs. In recent years 
biologists and other scientists, often with the true scientific 
viewpoint and no immediate objective beyond increasing 
human knowledge, have learned a great deal about the na- 
ture of plant and animal life and how their various forms 
are influenced by environmental conditions. 

It is true that extension specialists in some of these 
biologic sciences, agricultural engineers, and others inter- 
ested in applying science to agriculture have related a great 
deal of this scientific progress to farm practices. Still we 
think the time may be ripe for agricultural engineers, in 
particular, to reanalyze the farm operations and functions 
they have occasion to implement, in the light of existing 
biologic knowledge and of such additional knowledge as 
might be produced if the need for it were made evident. 

Tillage, for example, is a time-honored and widespread 
farm practice. It has certain fairly well-defined functions 
of weed, insect pest, and plant disease control, aeration, 
and facilitating planting and the proper placement of fer- 
tilizer. But what of soil structure or physical condition ? 
Considerable evidence is being accumulated to the effect 
that the best soil structure, from some standpoints at least, 
is produced not by tillage but by natural reactions incidental 
to the growth of grass roots. 

For the common combinations of climates, soil constitu- 
ents, crops, and desired product quality and yield, what are 
the most desirable physical conditions in the different areas 
of the root zone and during the progressive stages of crop 
development? To what extent might these conditions be 
created or preserved by tillage, or how can the other func- 
tions of tillage be accomplished with a minimum of damage 
to desired soil structure? 

When more information on these questions is available, 
agricultural engineers will have either stronger confirmation 
of the wisdom of present tillage equipment design and use, 
or they will have some scientific basis for redesign and 
recommendation of new use practices. Some operations 
might be eliminated as uneconomic, and others might be 
developed which would prove distinctly profitable. 

But these questions might not occur to soil scientists 
and biologists, and agricultural engineers would not be in a 
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position to answer them fully. It appears logical for agri- 
cultural engineers to ask these questions, and, when the 
answers are not readily available, to enlist the cooperation 
of soil scientists and biologists in finding the answers. 

The same situation exists in the various classes of animal 
production and in the harvesting, handling, storage, and 
farm processing of farm products. As a basis for imple- 
menting the operations and functions involved, agricultural 
engineers could advantageously use more quantitative data 
on the environmental conditions and physical and chemical 
operations desirable as aids to the success of specific farm 
production objectives. Having this data, they could more 
effectively proceed toward their immediate objective of 
designing and working out the principles of application of 
materials and equipment to meet or approach the biological 
requirements in farm practice. 

Questioning the technical validity of farm operations 
and functions as indicated should reveal the information 
prerequisite to sound engineering practice in the implement- 
ing thereof. And we believe that when agricultural engi- 
neers have thus defined their data requirements, they will 
find many scientists receptive to their suggestions as to what 
specific biologic and soil knowledge would be particularly 
useful. Increased cooperation of this sort between agricul- 
tural scientists and agricultural engineers should be pro- 
ductive of the fullest utilization of science as an aid to 
satisfactory farm living. Let farm practices no longer be time- 
honored but stand on their scientific and engineering merit. 


Retail Aids to Farm Prosperity 


T HAS recently been pointed out by more than one 
speaker that retail dealers in farm building materials 
and machinery equipment are a major factor in the relative 
prosperity of their farmer customers, and that this retail 
field offers an excellent opportunity for service and personal 
satisfaction to those agricultural engineering graduates who 
incline toward sales work. 

B. B. Robb emphasized this point in addressing the 
students attending the annual meeting of American Society 
of Agricultural Engineers at St. Paul in June, and it was 
pointed out again during the recent A.S.A.E. industry semi- 
nar. The modern farm supply and equipment merchandiser, 
with quality products, good display, and competent service 
is said to be the nucleus of a prosperous, progressive farm- 
ing area. Likewise the back-street, junk-shop type of dealer 
and the run-down, junk-filled farmyard are associated 
phenomena. 

There is no question about whether the dealer or the 
farmer brings prosperity to the other. Each contributes to 
the prosperity of both. Areas in which nature, markets, 
and thrifty settlers have favored farming are apt to have 
already attracted a high type of dealer. On the other hand, 
there are said to be cases where aggressive and progressive 
dealers have invaded less promising farm territory, and by 
meeting a need for agricultural leadership have built up 
the prosperity of the community along with that of their 
own business. 

Dealers in farm building supplies and farm mechanical 
equipment can directly influence the prosperity of their 
respective trade areas because they are distributors of pro- 
duction goods. 
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Those who are alert, competent, and far-sighted are also 
active and effective advisers on the use of these goods. They 
know that their trade area is limited; that their business 
depends on a succession of sales to the same customers; 
that most of the items sold must, in the long run, not only 
give general satisfaction but pay their cost in increased net 
profit to the farmer; and that each sale is a good or bad 
advertisement to the neighbors of the purchaser. 

Many farmers prefer to follow the business advice of a 
successful business man, rather than that of an agricultural 
college extension worker. This gives the dealer an oppor- 
tunity to perform a service as contact man between public 
agricultural agencies and his farm customers. He can know 
the needs, personalities, and farm problems of his trade 
area better than can any extension worker, except, in some 
cases, the county agent. He can interpret, evaluate, corre- 
late, and reduce to applications suitable to his trade area 
new knowledge in agricultural science, management, and 
engineering, better than can many of his farmer customers. 

By timely, sound advice in emergencies created by un- 
usual drought, insect infestations, epidemic plant or animal 
disease, or sudden changes in market situations, an alert 
dealer can sometimes save his customers from extensive 
losses. If he does not know the answer to the emergency 
problem, he must know at least the most likely source of 
an answer, and not hesitate to get help for his customers 
wherever it may be tound. 


A part of the dealer's opportunity to render economic 
service is in being prepared to render competent mechanical 
service on equipment sold, and to rebuild and resell equip- 
ment received on trade-in deals. This implies not only the 
existence of a repair shop, but sound advice to farmers on 
adjustment, maintenance, replacement, and the economy of 
using rebuilt equipment for some farmers, equipment use 
conditions, and investment limitations. 

Every dealer must face the challenge of maintaining 
the goodwill of customers with horse-trading and price- 
buying tendencies, without dealing with them at a loss. He 
must, on the other extreme, advise overenthusiastic farmers 
against investment in too large or otherwise unsuitable 
equipment or construction as wholeheartedly as he advises 
the purchase of suitable equipment and materials. 


In short, retail dealing in farm building supplies and 
in farm operating equipment, including electrical equip- 
ment, provides opportunity for the highest type of sales 
engineering in the technical field of agricultural engineer- 
ing. The business is based on sales engineering which 
creates and shares in wealth by helping farmers to invest 
wisely and get maximum service from production goods. A 
dealer of this type will serve his community by acting as a 
consulting agricultural engineer. He will collect his fees in 
profits on sales and in good will. 

It is estimated that at least 15,000 retail dealers in farm 
equipment and as many more in building materials are 
needed to adequately service the 6,000,000 farmers of the 
United States. That is an average of 400 farm customers 
per dealer. On a basis of 30 years of ownership of the 
business during the business life of the average dealer, the 
replacement demand would be 500 new owners per year in 
the retail farm building supply business and as many more 
in the retail farm equipment business. 

The economic and personal satisfactions of the business 
compare favorably with its requirements. Th2 owner of a 
retail business is his own boss, prospers in proportion to 
his efforts and abilities, is recognized as a substantial citi- 
zen and community leader, and in the field of production 
goods enjoys the opportunity and satisfaction of contribut- 
ing materially to community prosperity. 
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Training in agricultural engineering should meet one 
requirement for success in selling production goods to 
farmers. Students and recent graduates in agricultural engi- 
neering who show promise of being able to meet the addi- 
tional business eo personal requirements might well be 
encouraged to consider the retail farm equipment or build- 
ing supply business as an opportunity to make full, effective, 
and satisfying use of their training and abilitites. It would 
place them in a key position to contribute materially to the 
progtess of agriculture and to the effectiveness of all agri- 
cultural engineering work. 


Industry Seminar Possibilities 


Ne that the Industry Seminar has been carried out 
for two successive years, to the mutual satisfaction 
of students, teachers, and manufacturers in the farm equip- 
ment field, it suggests the possibility of similar activity in 
the fields of farm structures and of rural electrification. 

Are the organization, operations, and objectives of the 
farm building supply industry and of the electrical manu- 
facturing and utility industries sufficiently misunderstood 
and criticised by farmers to warrant this investment in good 
will? Are the work and the contacts and influences of pres- 
ent and future agricultural engineers of sufficient import- 
ance to these industries to warrant special effort toward 
mutual understanding? Are representative operations of 
these industries sufficiently centralized to permit group study 
without prohibitive cost in time and money? The answers 
to these questions might well decide the issue. 


“Report of a Silo Survey” 
To THE Epiror: 


Tae IS one point in the article, entitled ‘‘A Report 
of a Silo Survey’”” by Charles H. Reed, appearing on 

age 316 of AGRICULTURAL ENGINEERING for August 
1939, that is in need of correction. 

The article states “The New Jersey Agricultural Experi- 
ment Station reports that it (grass silage) exerts an average 
of two and one-half times as much pressure as corn silage 
or nearly one-third as much as water.” I believe this state- 
ment is in need of modification as a study of the article in 
AGRICULTURAL ENGINEERING for June 1939, entitled ‘Silo 
Pressures and Temperatures with Corn and Grass Silage’, 
by McCalmont and Besley, will reveal. It should be noted 
that, when the same 18-ft silo was filled with grass and then 
corn, the pressure was approximately 19 lb per sq ft per 
foot of depth for grass with 71.9 per cent moisture, and 
14 Ib per sq ft per foot of depth for corn with 74 per cent 
moisture. This is the only test to-date where pressures have 
been measured with corn and grass in the same silo under 
fairly comparable conditions. It is possible to show that 
grass in an 18-ft silo exerts a pressure two and one-half 
times that of corn in a 14-ft silo when the corn is lower in 
moisture than the grass. Results this year indicate that the 
same line of reasoning may be used to prove that corn 
exerts more pressure than grass. 

This is called to your attention to allay any fears that 
may arise regarding excessive pressures from grass silage. 
These pressures may be greater than in corn, and it is our 
recommendation that some additional reinforcing be added 
to the silo. However, to say arbitrarily that pressures are 
two and one-half times greater with grass might be cause 
for general alarm. 


(Signed) H. E. Besley, assistant professor of 
agricultural engineering 


New Jersey Agricultural Experiment Station 
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Engineering Aspects of Equipment Needs 
for Small Farms 


By Frank J. Zink 


HIS SUBJECT indicates a problem for which there 
is no one solution. Agriculture has many complex 
requirements, some scientifically sound, others mere 

matters of individual opinion or dogmatic tradition. It is 

manifestly impossible to gain universal satisfaction in a 

single type or series of types of machines for a specific pur- 

pose. The engineering of farm machinery becomes merely 

a series of hesitations which constitute engineering compro- 

mises at the time the new product is caused to be issued. 

Be this as it may, we have a number of basic consider- 
ations on which to design our products soundly and assure 
reasonable measures of commercial success. Many of the 
designs of farm machines are arbitrary, or the outgrowth of 
inventors’ dreams, and as a result are often apt to be weak 
when analytical yardsticks are applied with a view toward 
the major requirements. 

Today we have a great many factors of change, and to 
some degree unfortunately the influential measures pointing 
toward needed changes are becoming even more complex. 
Briefly, some of these factors are organization of farm units, 
farm income, land value, agricultural labor, and the chang- 
ing forms of agricultural power. 

It is my opinion that our table of values involving 
farm machinery should be a subject for recapitulation in 
order that we may obtain more desirable farm machinery 
economics. For many years we have had farm machines 
“of sorts,” which have been widely purchased by farmers, 
but which cannot, except in 
a minority of cases, prove 
decreased costs of crop pro- 
duction. 

Farm machines, including 
the tractor, in past years have 
been designed for specific 
jobs, and in many instances 
for a few farmers. Unfortu- 
nately there are a great many 
farmers in the United States 
who are inclined to ape the 
larger and perhaps somewhat 
more businesslike operators. 
This has. been definitely en- 
couraged by press releases, 
advertising, and I think un- 
wittingly by farm machinery 
manufacturers themselves. 
Engineering design to some 
degree has led certain brackets 
of farmer groups to believe 
that it was impossible to pro- 
duce, for instance, a tractor to 


An address before the annual 
meeting of the American Society 
of Agricultural Engineers at St. 
Paul, Minn., June 21, 1939. The 
author is research engineer, tractor 
division, Allis-Chalmers Mfg. Co. 
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fit their needs. The activities of corporation farms, rich 
men’s hobbies, and even agricultural colleges, again unwit- 
tingly, I believe, have led many farmers to wrong applica- 
tions of some equipment. 

At the outset, it must be recognized that farms are 
family units, and as such represent about 95 per cent of all 
agriculture in the United States. The great majority of 
farms being family units are fixed in size, and it is not 
readily possible to flex the size of a farm to fit the machin- 
ery which is available. Most of the factors bearing on this 
situation indicate that there will be much resistance to 
changing such fixed family units. It is my firm conviction 
that the farm tractor, if it is to replace the horse, must be 
specialized to the point where it will fit the family-size 
farm. The machinery likewise to be operated by this tractor 
must be so specialized. 

As a matter of fact, the family-operated farm is one of 
the most stabilized institutions we have in the country 
today. Certainly any farm equipment whick cos not quite 
fit such a unit is not going to be a substai ! disturbing 
factor in such a stabilized family institutio: ‘<f manufac- 
turers of farm machinery want to sell th: «nits to the 
utmost degree, it is absolutely essential to mvc: the require- 
ments of the market which they intend to supply. 

From the point of view of design, to a considerable 
extent, the operators of the larger farm units have been the 
most vocal and to some degree have more or less dictated 
the design farm machinery and tractors will take. There- 

fore, it seems to me that much 
§ of the customer information to 
» the designers has been mis- 
leading. Thus I believe that 
the great majority of farmers 
have been placed at a definite 
disadvantage by people who 
are interested in their problem 
but whose perspective is not 
from the point of view of the 
farmer. Most often their view- 
points are taken from a posi- 
tion remote from the farm, 
and very frequently, I feel, do 
not fully analyze all of the 
factors involved from the farm 
crop production angle. 

I have mentioned agricul- 
tural college influence, and in 
this I refer to the engineering 
support given to the tendency 
of machines to become larger 
and larger. In addition, vari- 
ous agricultural economists 
have and, I believe, still recom- 
mend increasing acreages per 
unit of farm equipment in 
order that the farm manager 
will be assured of a reasonable 
cost of production. In this 
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way the economics of using larger and larger implements 
are based on the premise of engineering design that larger 
acreages will be handled and that the efforts of a single 
operator may be greatly refined. 


As I see it, in actual practice the increase of acreage of 
each individual farm tract does not materialize. If this were 
the answer to improved production efficiency of tractors and 
farm machinery, immediately all farmers employing mecha- 
nized production methods should set about to increase their 
acreage in order to fit the machinery. Thus there would be 
a prevailing tendency for the purchase of land, and we 
would have an artificial stimulation of land values which 
has never been in line with desirable farm production 
economics. From the manufacturer’s point of view, this is 
a definite disadvantage, for with higher land values the 
farmer's cost of production would go up so that there would 
be less profit for the farmer and less money with which to 
buy new machines. In this connection, a number of manu- 
facturers have gotten their machine sizes so large that to 
make sure that the customer is able to pay for the machine, 
or to give a suggestion for aid, they have in selling recom- 
mended custom work. From the point of view of both the 
manufacturer and the user, custom work has not been very 
satisfactory. The manufacturer does not get his pay for the 
equipment as often as he should, and the farmer is not able 
to get his work done when it is timely. Critical analysis of 
the labor and power situation of farms, I believe, indicates 
that the great majority of farmers desire to remain on an 
individual operating basis. Experience indicates that only 
in cases of large capital expenditures and high labor costs 
do farmers desire to employ custom machinery. One of the 
reasons why the manufacturer is partially unable to collect 
from the custom operator is that the business of custom 
operation of farm equipment has not been stabilized. Too 
often the men going into the business of custom operation 
are the ne’er-do-wells of the community who have been 
infected with “monkey wrench fever’. 

In some measure I have discussed the matter of the 
family unit. Inasmuch as agricultural labor is strictly in- 
volved with the family unit, I desire next to consider that 
point. 

In the United States 85 per cent of all farms reporting 
report the use of family labor only. I believe that fully 95 
per cent of the farm operators depend entirely upon their 
own family labor, supplemented in a very limited way by 
the payment of cash wages to casual community help or for 
the labor of relatives. If it is reliably reported, only 14 per 
cent of the farmers in the United States pay out any cash 
wages whatsoever for labor. It seems to me that here is 
additional evidence that farms are family unit propositions 
and that the design of machinery must be considered from 
this point of view. 

Farm Sizes. If we examine the farm sizes in the United 
States, according to late figures we find that 61 per cent of 
the farms, approximately, are under 100 acres total land 
area. In addition, we find that 81 per cent, approximately, 
of the farms have under 174 acres total land area. It must 
also be considered that in many of the sections only a small 
portion of the total land area is available for crops. Nor- 
mally it will range from one-third up to approximately 
100 per cent of the land available for crops. 


Crops. From the standpoint of crops produced, there is 
a striking similarity between production methods of grain 
crops, for instance, at widely divergent points in the coun- 
try. There is also a striking similarity in the practices of 
producing inter-tilled crops at widely separated points. For 
instance, corn and cotton, with the exception of harvesting 
equipment, may be handled almost universally with the 


same set of machines. However, with any of these crops 
there are some refined differences causing need for design 
changes to fit the requirements of each class of production. 
Such crop differences, in the main, have been regarded as 
being more important in design requirement than farm size. 

The major point of difference consists principally of 
crop specialization, calling for variations of designs of til- 
lage, planting, and harvesting equipment as necessary to fit 
the particular crops involved. In the aggregate, corn, grain, 
hay, and cotton are the predominant crops from the point 
of view of farm machinery design. The crops produced, 
however, are not a major factor in the fitting of a machine 


_to a farm unit of production. Far greater is the distribu- 


tion of crop acreages per farm devoted to these various 
crops. Unfortunately, with the exception of corn, it is not 
possible to obtain information from any statistical source 
concerning the distribution of crop acres per farm. It is 
possible, however, to make some interpretations from exist- 
ing data. 

In brief, the following indicates the distribution of crop 
acreages per farm for the corn crop (1934 data) : 


71 per cent of all U.S. farmers grow corn 
41 per cent (of those who grow corn) have less than 10 acres 
30 per cent have between 10 and 20 acres 
15 per cent have between 20 and 35 acres 
10 per cent have between 35 and 75 acres 
5 per cent have over 75 acres 

Wheat 20 per cent of all farms 

Oats 18 per cent of all farms 

Cotton 31 per cent of all farms 

Potatoes 45 per cent of all farms 

Vegetables for sale 2.8 per cent of all farms 


Another of the important factors of fitting machinery 
to the farm is the matter of farm organization. Many of our 
farms are rather unorganized and in a great many cases 
these farms cannot be reorganized from the machinery, or 
management point of view. Many of our farms are located 
in areas where the geological organization of the country 
means fields of small sizes. To a considerable degree, the 
farm management practice in those areas also has led to 
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fields of still smaller sizes. Apparently there is no con- 
siderable source of information on the subject of field sizes 
which would serve as a guide to a farm machine designer 
or manufacturer. At any rate small farms, together with 
small fields, mean that many of the machine sizes will have 
to be in accordance with these requirements. In addition, 
there are other factors leading to still smaller fields. For 
instance, strip cropping in soil conservation work means a 
group of small irregular fields in many instances, if the 
contour plan is followed. In the cotton belt of the South, 
where terracing is becoming an almost universal practice, 
the construction of a terrace across a field is almost the 
same as if one were to build a 5-ft fence on the contour 
line through that field. The area between the terraces is 
handled much the same as would be a small, irregularly 
shaped field, and the equipment must be made accordingly. 
From a farm organization point of view, I think that 
the increasing number of generations of people in the coun- 
try means splitting up more of the large holdings, with the 
consequent increase in the number of family unit farms. 
On the other hand, there is some tendency for the corporate 
structure of farm organization to increase, and in this case 
there would be, in some instances, a decrease in the number 
of family unit farms. Possibly this is more often true with 
the “country gentleman” type of farm than it is with the 
corporate farm. Very often the corporate structure of farm 
organization indicates a retention of family-unit farm 
organization. It is particularly true with life insurance 
organizations which have in some measure gotten into farm 
ownership against their wish, it is frequently stated. 


Sources of Farm Power. On a great many of the farms 
in the United States there are two types of power, animal 
and mechanical. While the acceptance of mechanical power 
is perhaps more rapid within the past few years than it has 
been heretofore, there are only approximately 20 per cent 
of the farms in the United States which have mechanical 
power. On a great many of these mechanically powered 
farms we also have animal power, and it is my opinion 
that wherever animal power is being retained, we in the 
implement industry have not fully discharged our respon- 
sibility to design machinery to fit the farm and supplement 
horses. From the economic point of view, it would appear 
that very few farmers can afford two kinds of farm power. 
There is important need that they be either animal operated 
or tractor operated. I believe the implement industry is 
becoming more conscious from year to year of designing 
economical features into their machines so that ultimately 
there may be a majority of farms mechanically powered 
rather than the present majority of farms animal powered. 

From an examination of farm sizes, it is obvious that 
three-fifths of the farmers in the United States have never 
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been in a position to own, in most of the past years, an up- 
to-date tractor, or one which would fit their required eco- 
nomics. Very few of the 60 per cent of the farmers having 
100 acres or less have ever purchased tractors for their own 
crop production. Most of the sales which have been made 
to such farm operators have been made for the purpose of 
furnishing power for some outside activity not required on 
the farm itself. I am inclined to believe that the ownership 
of tractors has been pretty well established on farms where 
the money and the size of the farm would warrant the in- 
vestment. It is my personal opinion that the farm operators 
of these small farms are more interested in mechanical 
power than is the case with the larger farms. For instance, 
a half-section farm is but 16 times larger than a 20-acre 
farm. Yet the half-section farmer has approximately 26 
times as much area devoted to cash crops as has the 20-acre 
farmer. This is considering the normal ratio of work ani- 
mals required for each and the acres devoted to animal 
feed oe I doubt that the implement industry has 
considered that mechanical power, together with other 
equipment to be operated, is therefore of greater interest to 
the smaller farmer than it is to the larger farmer. This 
will become a great deal more important factor in the future 
than it has been in the past if a correctly sized and correctly 
priced tractor and group of machines is ever offered to the 
small landholder. 


Capacity of Machines. From the point of view of trac- 
tor and machinery operation, the farmer today is interested 
primarily in capacity of machines. I believe he may be 
properly introduced to the idea that so long as the machine 
has sufficient capacity to handle his work economically, it 
makes little difference whether a machine is 2 or 20 ft wide. 
The formula of machine duty is that the capacity of a ma- 
chine is equal to the speed in miles per hour times the 
width in feet of the implement equals roughly acreage in 
ten hours, with the proper allowance for lost time. Thus 
we have the important factors of machine capacity as the 
two variables of speed and width. Much of our engineer- 
ing has led to increasing the width for the purpose of in- 
creasing the capacity of the machine. 

Now, for the first time, or rather for the first few years 
in the history of mechanical power, we have the opportunity 
of considering speeds which are substantially greater than 
horse speed. By doubling the speed, we may obtain the 
same capacity by having only half the width of the imple- 
ment. With half the width, we have close to one-half the 
investment cost. It has been pointed out that doubling 
implement speed or width will not proportionately increase 
the output of a machine. In practice, I believe, the larger 
size has more of a pronounced capacity limitation than does 
the speed. We find that most crop production units operat- 


(LEFT) SPRING-TOOTH HARROWING WITH A SMALL TRACTOR IN IOWA. (RIGHT) SMALL TRACTOR AND 40-INCH COMBINE HARVESTING 
SORGHUM IN TEXAS. FIFTY-SIX PER CENT OF THE FARMS IN TEXAS HAVE LESS THAN 100 ACRES TOTAL AREA 
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ing at higher speeds will not stop and choke up so fre- 
quently as in the case of slower machine operation. There 
is, of course, a point of diminishing return in speed, but I 
find no authority that speed must be between 2 and 21, 
mph. This has been the speed dictating the design of 
tractors for years, and consequently the operation of ma- 
chines sold with tractors. 

Here is one of our most important points where we 
may reduce our cost of production very materially. 

With reference to speed of operation, I suspect that the 
horse supplemented the ox principally because he had twice 
the rate of speed, and there is no doubt in my mind that 
the tractor will not supplement the horse until the speed 
is materially increased over that of the horse. 

If I were able to direct the attention of college research 
agricultural engineers toward lowering the cost of crop pro- 
duction, I would earnestly solicit their greater research into 
this factor of speed and the related circumstances. Within 
the last few years we have made natural gains along the 
lines of increasing machine capacity with actually decreas- 
ing width, and all the experience to date indicates that, if 
properly engineered, lower cost of production will result 
by it. With lower cost of production and lower machine 
ptice, with approximately one-half the machine width, a 
great many more farmers will be fitted with machines suit- 
able to their requirements than there are at the present time. 

With reference to machinery cost, as I see it, the cost of 
labor and the prices of materials today is rising to such a 
degree that the cost of manufacturing, though offset by new 
manufacturing economics, may maintain the price of ma- 
chines at about the same level as at the present time. I see 
no place where the cost of production of equipment will be 
materially reduced. However, with the above hypothesis 
of speed, I do see where the cost of production of farm 
products may be materially reduced by having sizes of 
equipment smaller but operating at a higher travel speed in 
order to maintain the same capacity. 

With further reference to capacity, it is obvious that on 
smaller farms we do not care to have a capacity that we 
require on some of the larger farms. We have been prone 
to develop machines for the larger farms and place those 
same designs on the smaller farms where higher capacity 
than necessary was available in the machine. I believe that 
equipment suitable to the smaller farms may have greater 
application to the multiplicity of units on the larger farms. 
In conjunction with the small types of tractors and farm 
implements, I see no reason why, where there are two or 
three units of family labor, or where there is a unit of 
hired labor in addition to the family labor, that two sets of 
equipment are not more flexible than is one unit trying to 
do all the work. ; 

Another important factor in fitting machinery to the 
farm is the matter of flexibility. Speed is one of the factors 
that has improved flexibility, principally if the speed will 
permit a wide range of travel rate. In conjunction with the 
tractor and to some lesser degree with the implements, the 
rubber tire has been the most important contribution to 
farm equipment. It is hoped that new designs and new 
developments along this line will decrease their cost so 
that the application will be somewhat more economical than 
at the present period of pioneering of the rubber tire. 

Another factor of capacity of machines in the matter of 
fitting the farm with machinery, I consider to be the matter 
of amount of power. There should be enough power to do 
the job at hand. I am of the opinion that the rating of a 
tractor in horsepower or in plow size has been too long 
an arbitrary consideration which means very little to the 
farmer interested in capacity of machines. I believe that in 
the future less emphasis should be placed on power and 
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more on cost and performance. The other factors will far 
overbalance power. Perhaps a good example of this today 
is that, as we buy motor cars, we have the cost, the flexi- 
bility, and performance as our yardsticks. Perhaps the farm- 
er, as a future tractor and implement buyer, will regard it 
in the same manner. The majority of us do not know how 
much horsepower is under the hood of the car which we 
possess. All we care about is that the car will get us where 
we are going with the safety and speed which we want to 
use, and that it possesses the eye appeal which we desire 
in a motor car. 

To properly fit machinery to the farm requires a rather 
close analysis of the ratio of investment in tractors and farm 
machinery to the investment in land and buildings. There 
is need for a certain balance between these two investments, 
and just what this ratio might be is not clearly definable. 
and to a considerable degree it is, without doubt, variable 
under any conditions. At any rate, today we have consider- 
able trouble with our land economics, and it is apparent 
that farmers have been watching closely their capital invest- 
ments in farm operating equipment. The income of smal! 
farms is not going to warrant any considerable capitalization 
in farm equipment. This is very obvious from an income 
analysis on the smaller sizes of farms. It has been stated 
that about 15 per cent of the farmers produced over half 
of the agricultural income, a portion of which may be spent 
for agricultural machinery. On the other hand, I think that 
there is no very high degree of correlation between size of 
farm and size of income. Investments will however, have 
to be kept low in order to insure low cost of production at 
least on the smaller farms in the United States. In modern 
factory management, during periods of forced production, 
additional shifts of labor keep down overhead and invest- 
ment in machines. Why should this not be so in farming? 

On the smaller farms it is more difficult to obtain those 
desirable load and diversity factors which will insure low- 
cost production. These factors are highly important engi- 
neering economic factors in most industries. If such desirable 
factors are obtained, it is necessary that small machinery be 
utilized on the smaller farms. For instance, the load factor 
is expressive of time and quantity of usage comparable on 
an average basis. 

The factor of diversity perhaps is best indicated merely 
as the “usefulness of the equipment’ and in some measure 
indicates the number of jobs for which each unit may be 
used ; thus in part it is indicated also by a flexibility of the 
machine. 

Further with reference to flexibility, particularly of the 
farm tractor, this is one of the most important points in 
the complete elimination of animal power. 

As a general summary, I should like to recommend 
that the agricultural engineers of the various state colleges 
conduct research on basic principles leading to the most 
desirable economics obtainable in farm machinery usage. 
A new table of values, in the light of present knowledge, 
may be constructed. Men within state boundaries should, in 
doing this, remember that a few needs of a few farmers in 
their states are not going to be a foundation for a business, 
nor likewise for an industry. 

To the engineers of the industry I may say that it is 
time to analyze existing products in view of mass majority 
of needs, and to design machinery and tractors which will 
lower costs of production. In the tractor industry today we 
are “‘stringhalted’’ and “bog spavined” because the tractor 
does not, except in a minority of cases, finish all the jobs 
to be done on the farm. The farm implement industry may 
build itself greater if that well-known motto is used, “It 
is not good business unless the seller and the buyer both 
benefit.” ; “ 
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Snow Ridging for Moisture Conservation 
By H. F. McColly 


MEMBER A.S.A.E. 


planned by the North Dakota agricultural experiment 

station in the winter of 1937-38, and the first home- 
made snowplows for this purpose built and tried. The prac- 
tice was based on the fact that snow removed from road- 
ways was packed into ridges along the roadside, which 
trapped more snow in the roadway with each succeeding 
snowfall that was followed by a windstorm. Snow ridges 
have recently been effectively used in the fields adjacent to 
North Dakota highways to make the snow drift in the fields 
and reduce the amount gathering in the roadway. Snow 
left in its natural state is usually blown from fields and 
collected on roadways, in ditches, along tree groves, or by 
snow fences, while crops the next growing season suffer 
from lack of moisture on the fields blown bare during the 
winter. The luxuriant growth of crops where a good solid 
snowdrift gathered the winter before has been observed by 
most people. Many farm gardens receive their major water 
supply from drifted snow deposited by trees and shrubs 
placed to form snow traps. 


During most winters there is sufficient snowfall to 
supply necessary spring moisture if the snow can be held 
on the fields. The following methods have been success- 
fully used to hold snow on crop land: 

1 Vegetative cover, by using corn or cane stalks, sun- 
flowers, sweet clover, high-cut stubble, grass or weeds, and 
tree or shrub plantings. These kinds of cover have been 
used on entire fields or in strips in compliance with some 
of the agricultural and soil conservation practices. 

2 Mechanical obstructions, by using lath snow fences, 
board fences, farm fences, brush staked up in rows, and 
even discarded farm machinery. 

3 Ridging and compacting moist snow, by snowplows 
and snow crowders, so that succeeding snowfall and drift- 
ing snow is trapped between the ridges. 


Snow should be at least 5 in deep on the level and be 
fairly heavy in order to make substantial ridges. Ridging 


Fete: WORK in North Dakota on snow ridging was 


Presented before a joint session of the Power and Machinery 
and the Soil and Water Conservation Divisions at the annual meet- 
ing of the American Society of Agricultural Engineers at St. Paul, 
Minn., June 22, 1939. The author is professor and head of the 
agricultural engineering department at North Dakota Agricultural 
College. This paper was prepared in collaboration with William 
H. Farmer (Jun. Mem. A.S.A.E.) extension irrigationist in the 
agricultural engineering department of the North Dakota agricul- 
tural extension service. 


SNOW RIDGING WITH TWO V-TYPE SNOW PLOWS PULLED BEHIND A 25-HP DIESEL 
TRACK-TYPE TRACTOR AT DOMINION EXPERIMENT STATION, SCOTT, SASK., CANADA 


should be done in the early winter, as soon as long-sustained 
warm periods are not likely to occur. In the fall of 1938 
snow ridges were built 18 in high and 8 ft apart from a 
5-in snowfall. A thaw followed which completely bared 
fields that were not ridged. The 18-in ridges shrank to 
12 in high before cold weather set in again, followed by 
fresh snowfall that drifted. These 12-in ridges built u 
approximately 12 in of snow on the area, while the fields 
that thawed bare were blown clean. Snows lighter than 
5 in in depth can be ridged, but the ridges may not be very 
high and a second ridging may be necessary to get a satis- 
factory depth of snow built up on the field. 

Loose, fluffy snow does not build satisfactory ridges, as 
they are too likely to blow away in a strong wind. The best 
time to ridge the snow is when the weather is warm enough 
to make the snow damp. When damp snow is pushed into 
ridges it tends to compact and resists the wind blowing it 
away. 

Snow that is crusted due to thawing or from being com- 
pacted by the wind will form satisfactory ridges, as the 
firm pieces hold the loose snow in place. Stubble will often 
be moved into the ridge with the snow, and aids in bind- 
ing it together. 

After the snow ridges are built, the ground between 
them will be bare until another snowfall. Loose snowfall 
will partly blow out of the ridged area, but will be replaced 
with snow compacted by the wind. It has been observed 
that the most dense snow cover forms near the center of 
the area between ridges. 


To be certain that the snow will be collected somewhat 
uniformly over the area, ridges should not be more than 
8 ft apart. If spaced wider apart than this the wind gets 
onto the ground again and removes the snow about 8 ft 
from the ridge. 


Snow ridges should run across the direction of prevail- 
ing winds. However, on slightly rolling ground, the con- 
tour should be followed. Snow ridging is most successful 
on slightly rolling land if the contour is followed, or the 
land contains very heavy stubble, or where rough tillage 
practices were used the fall before. Ridging on plowed or 
cultivated land is more effective than on thin stubble, grass, 
or bare ground. 

Spring runoff is decreased and moisture penetration 
aided if the water can be held on the land during thawing. 
Ridge bottoms form quite firm ice after a thaw followed 
by freezing weather, and this ice layer which 
thaws slowly during the next warm period, tends 
to hold the water from draining down a slope. 
It has been observed that runoff will take place 
even on grassed slopes of very moderate grade. 
The soil surface must be able to receive the 
meltage water or it will be lost due to runoff. 

A 12-in depth of loose snow contains an 
average of one inch of water, while 12 in of 
compacted or drifted snow contains from 3 to 
4 in or more of water. Table 1 gives the results 
of snow sampling on ridged areas. 

Note that 13 in of snow between the ridges 
weighed 27 lb and contained 4.8in of water 
per foot depth, while 17in of snow in the 
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ridges weighed 28.5 lb and contained 3.9 in of water per 
foot depth. 


The area selected for ridging was on thin stubble, where 
only about 4in of snow would accumulate in the stubble. 
This snow was ridged and succeeding drifting snows trap- 
ped on the field. However, after the snow had melted, it 
was observed that there was considerable runoff on the area 
on a slope of 1.8 in per 100 ft on a hard packed soil, defi- 
nite proof that the soil must be previously tilled to receive 
the moisture. The data set forth in Table 2 show the results 
of some soil moisture tests. 


Experimental work conducted during the winter of 
1937-38 by the Dominion Experimental Station, at Scott, 
Sask., showed the following moisture increase due to snow 
ridging: 


Soil depth Per cent moisture increase 
First 6 inches 28 
Second 6 inches 11 
Second foot 17 
Third foot 28 
Average for first 3 feet 21 


Often adequate snowfall for ridging is not received 
until late in the winter, after the frost line has penetrated 
to considerable depth. If the _ frozen ground were to 
be covered with a heavy snow blanket, it might be presumed 
that the frost would leave the soil later in the spring than 
on areas open to the spring sun and air. The frost inten- 
sity and penetration will depend upon the soil moisture 
content. Spring moisture usually aids in frost removal, so 
that the moisture supplied by the snow blanket would aid 
in this respect. 


To aid in determining the effect of a snow cover on 


ground temperatures, thermocouple junctions were placed 
in the ground at varying depths and the 
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TABLE 1. 


RESULTS OF SNOW SAMPLING ON RIDGED 
AREAS 


In ridges Between ridges 
Average height of snow, in inches 17.0 13.0 
Weight of snow per square foot of 
surface area, in pounds 28.5 27.0 
Water present, in inches ps $2 
Water per foot depth of snow, inches 3.9 4.8 
Gallons of water per cubic foot of snow 2.6 3.3 


depths during the same week. The relationship is significant 
in comparing the air temperature with that under the snow. 

Deep frozen soil should not be covered by ridging the 
snow late in winter or in early spring, as the frost would go 
out of the ground later than on open fields, unless the soil 
was too dry to freeze very solid and would thus easily take 
the meltage water. 

Equipment for ridging snow may be made in any of 
the better farm shops at a cost of around $25 if all the 
materials have to be purchased. By utilizing scrap iron and 
other materials available on most farms, the cost could be 
reduced. Manufactured snow plows are on the market that 
might interest some, especially for custom or contract work. 

The push-type snow plow has several advantages over 
the pulled type. A few of the most important advantages 
are as follows: 

1 The snow is cleared from the path travelled by the 
tractor, consequently the tractor will have better traction. 

2 The snow plow will be more firmly held to its path 
since the tractor aids in holding it there. The pulled type 
will dodge around as solid objects are struck by one side 
or the other. 

3 In hard-packed snow, better penetration will result 
as the push-type snow plow is heavier, and it can easily 
be backed up for additional attempts if necessary. 

4 A large tractor may push (Continued on page 386) 


temperatures read periodically. The ground TABLE 2. AVERAGE SOIL MOISTURE CONTENT AT VARIOUS DEPTHS 
temperature readings are as shown in Table 3. Date Per cent moisture in soil at depth, feet 
__Note that the soil temperature varies but (1939) Tonstsent or sail condition 0.5 1 2 3 
little at the same depth throughout the period. Fu, 15 Burned-off stubble 12.30 12.1 12.1 12.2 
The constancy of ground temperatures can be Heavy stubble 135 125 121 12.2 
realized when the temperature of well water Area ridged (light stubble) 13.5 12.5 12.1 12.1 
is compared in winter and in summer. We Apr. 4 Burned-off stubble 33.3 25.0 21:7 21.9 
have found soil temperatures of 45 F at a Heavy stubble _ 36.5 30.5 28.2 28.2 
10-ft depth in winter, with a 6-in snow Area ridged (light stubble) 36.5 30.5 28.2 28.2 
covering, and the same temperature reading May 19 oe 4 oe iy ms 
i in th location cary shee 34.8 8.9 23. 
in August in the same : Area ridged (light stubble) 23.4 22.4 19.6 20.2 
A recording thermometer 
was buried at varying depths TABLE 3. WINTER AND SPRING GROUND TEMPERATURE READINGS 
below a snow drift and left a 


ings were not taken at various 


*For 24 hours preceding, deg F. 


: : Temperature reading (deg F) for Mean 
vp ” - ye = he place. Date depth of thermocouple, inches air 
cage of 2it o nse (1939) Surfae 6 12 18 30 48 #60 temp.* Remarks 

_ te P ogee a Jan. 10 2814 33 34 36 40Y, 44 30 Bare ground 

© de — m did ? t Jan. 17 25Y%. 274, 3314 36 40 44 9, Bare ground 
recoraer cna iG OX Vay jan. 25 35 36Y, 39 40 43 461, 6 214 ft snow over ground 
morethan one pare through- poten qeatnte ont it 
out the week. Under a 12-in_ Feb. 1 30 34 34 0C385 37 400——s“4 7 Snow cover to be left 
covering the temperature var- for rest of winter 
ied 8 deg throughout theweek, Feb. 15 324%, 3314, 35 36—s «id 42 -~9V/y —34F min. air temperature 
while under only 6 in of snow Feb. 24 324%, 34 36 37 41 45 8 Weather moderated 
the temperature fluctuated 12 oe : si on ~ [ = = = ited oo on — 
deg. The minimum tempera- “7 : : . a a on gee 

1 ~ : 

ture was always a howe tenues Mar. 28 40 3444 35 35 35 37 40 23 a. F 
Jater than the air temperature 4,, 3 45 37,371, 36% 374 39-4136 Air temperature 42 F 
minimum. Table4 gives the apr 7 38 30% 40 41 42 «44 «446 ~~ 21 Air temperature 26 F 
results of this trial for various Apr. 19 52 384%, 39 38 38 38% 40 41 Air temperature 51 F 
days of the week, but the read- May 1 87 50 47 43 39 35% 35% 65 Air temperature 82 F 
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OcTOBER 1939 


EW METHODS of processing, handling, and stor- 
ing crops have presented new problems in design- 
ing farm structures. The increased height of struc- 

tures for storage, made possible by the use of elevators, 
new methods of processing hay, and the storage of grass 
silage, all have greatly increased stresses in structures, and 
have made careful design of spans on which this load is 
imposed very necessary. One of the new problems pre- 
sented is that of increasing the holding power of nailed 
joints. Several methods suggest themselves: First, the use 
of treated or specially designed nails; second, the use of 
special connectors; and third, the proper clinching of nails 
in the joint. 

A limited number of tests in a farm building laboratory 
class gave some indication of a right and wrong way to 
clinch nails. This encouraged one of our graduate students, 
Xzin McNeal, to carry the work further in the hope of 
finding an answer to the problem. After studying available 
publications on the subject, he made up about 200 joints, 


Presented before the Farm Structures Division at the fall meet- 
ing of the American Society of Agricultural Engineers, at Chicago, 
Ill., November 29, 1938. The author is professor and head of the 
agricultural engineering department at the University of Missouri. 


Holding Power of Nailed Joints 


By J. C. Wooley 


MEMBER A.S.A.E. 


NAILED JOINTS BEFORE AND AFTER TENSION TESTS 


using different varieties of wood and different sizes of com- 
mon nails. These were made up as nearly alike as possible, 
and all were stressed to failure in a regular testing ma- 
chine. Fig. 1 shows a common lap joint which was sub- 
jected to tension, and the lower part of the picture shows 
the result of such pressure being applied. Notice the defor- 
mation of the nails. This piece did not split in test, but 
was split, as shown, in order that the nails might be seen 
to better advantage. 

Fig. 2 shows a similar joint with the exception that the 
nails are clinched — to the direction of pull on the 
piece. This method of clinching adds very little to the 
strength of the joint. In fact, in some materials it may 
weaken the joint. By noticing the shape of the nails in the 
stressed joint it may be seen that the bending of the nail 
did not add much to the resistance it offered in being pulled 
through. In fact, it was curved in about the proper shape 
to pull out rather easily. 

Fig. 3 shows a joint made up of similar materials, and 
with the same number of nails. The one change was that 
the nails were clinched across the grain. This gave a great 
deal more resistance than the other joints which were bent 
against the direction of the line of pull. 


Fig. 1 (Upper left) Nails not clinched. Fig.2 (Upper right) Nails clinched away from direction of pull on piece into which they are 
clinched. Fig. 3 (Lower left) Nails clinched at right angles to direction of pull. Fig.4 (Lower right) Nails clinched toward direction 


of pull on piece into which they are clinched 
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Fig. 4 shows, a joint in which the nails were bent in the 
direction of the line of pull, and by noticing the deforma- 
tion of the nails in the stressed joint it may be seen that 
these nails have been subjected to a very much greater pull. 
It was necessary that the clinched end of the nails be 
straightened out before they could be pulled through the 
board. Where nails of sufficient length are used so that the 
ends can be curved down to reenter the stock when they 
are clinched, a considerable amount may be added to the 
strength of the nailed joint. 

Fig. 5 shows the relative holding power of three dif- 
ferent varieties of wood—oak, yellow pine, and white pine. 
The oak joints not clinched averaged 1166 lb, while the 
same joint clinched with the line of pull averaged 1692 lb, 
an increase by clinching of 53 per cent. Yellow pine, un- 
clinched, held 706 Ib, and the clinched joint held 1086 lb. 
White pine showed a similar increase, the unclinched joint 
holding 500 lb and the joint with the nails bent in the 
direction of pull holding 760 lb. 

This enables us to establish some rather definite rules 
for clinching nailed joints. INails should be bent in the 
direction of the force on the piece on which they are being 
clinched. If a joint is to be subjected to alternate tension 
and compression, the nails should be clinched at right angles 
to the direction of pull, or across the grain in most cases. 
Slightly better results were obtained when the nails were 
clinched away from the ends of the stock. 

The joint between the joist and the studding is often 
a weak point in a building. The ribbon board adds to the 
strength of this joint, but good nailing is also essential to 
secure a factor of safety equal to that of the remainder of 
the structure. Following our rule for nailing and clinching 
this joint, we would nail through the studding into the 
joist and bend the nails down on the joist side. Two nails 
could be driven through the joist near the end and bent up 
on the studding side with the remainder of the nails driven 
as suggested above. This would enable the builder to fasten 
the joists in place so as not to interfere with standard 
practice. 


= Clinched direction pul/ 
= Clinched across grain 
= Clinched opposite pul/ 


= Net clinched 
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FIG. 5 RESULTS OF TESTS TO FAILURE IN TENSION FOR NAILED 
JOINTS WITH DIFFERENT SPECIES OF WOOD AND DIFFERENT 
METHODS OF CLINCHING 


The excessive loads imposed by the new practices in 
farming warrant additional study on joints, as well as on 
beams and posts. 


Snow Ridging for Moisture Conservation 
(Continued from page 384) 


TABLE 4. TEMPERATURES UNDER SNOW 
Temperature under snow Air temperature 


Snow cover, for 24-hr period during 24-hr period 
inches Max Min Max Min 
6 15 10 38 0 
18 15 45 18 
18 15 10 -15 
12 6 5 10 —20 
12 8 40 9 
20 18 18 8 
24* (on ground) 20 20 12 0 
20 20 16 —5 
20 20 35 10 


*The temperature recorded throughout this week ranged between 
20 and 21F irrespective of the variable air temperature from 
-5 to 35F. 


one plow of this type and draw two of the pull-type offset 
at the back sides of the drawbar. 

The push-type of snow plow may have certain disad- 
vantages under some circumstances. A few of the disadvan- 
tages are as follows: 

1 It is made entirely of metal and may therefore be 
difficult to construct in the farm shop. 

2 It may be hard or costly to obtain the material. 

3 It takes longer to hitch to the tractor than does the 


pull-type. 


4 If only the push-type snow plow is used, the acreage 
covered is comparatively low where the tractor, to be loaded 
near its rated power, is capable of handling two pull-type 
snow plows. 

If snow ridges are placed 8 ft apart and a speed of 
3 mph averaged, approximately 21/, acres per hour can be 
tidged. Multiple units will increase the acreage almost in 
proportion to the increase in units. 

Snow ridges can be built on any field where winter soil 
drifting is a problem or where spring moisture is needed. 
The protective ridges shield the ground during winter 
storms and encourage the building up of snow cover be- 
tween ridges. 

Artificial protection over winter can be given to clean 
summer fallow or tilled land by building up snow ridges 
across the direction of prevailing winds. Snow in this case 
is used instead of vegetation or other barriers. 


CONCLUSION 


While the data in this paper are rather meager and the 
results not too encouraging in our initial trials, it is felt that 
the method has merit for use in some fields. This paper is 
primarily a progress report on a new undertaking, a it is 


hoped that additional research by other investigators will be 
conducted in many areas. 
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OME OF the problems encountered in the adjustment 
of common plows are due to insufficient resistance 
to the landside pressure developed. This problem is 
particularly acute when large plow bottoms are used in com- 
paratively loose ground. Another problem is to obtain a 
uniform width of furrow where the plowing resistance 
varies, because when increased soil resistance is encountered, 
landside pressure is increased tending to make the plow 
cut wider and thus further increasing the landside pressure. 

As a possible solution to this problem, the authors have 
conducted a few experiments with left-handed disk coulter- 
jointers replacing the regular coulters. Concave disk jointers 
were used on a two-bottom sixteen-inch plow. The disk 
jointer was set directly over the plow point cutting a small 
furrow on the right of the line of the landside and throw- 
ing the soil to the left onto the unplowed land rather than 
to the right, as is customary with other jointers. It was 
found necessary to set the hitch over four or five inches to 
get the same width of cut as with the regular coulter and 
independent jointer combination. 

When these left-handed coulter-jointers were set too 
deep, the plow was forced toward the open furrow, demon- 
strating effectively that the landside pressure was reduced. 

The experiments with this equipment are incomplete 
and our experience is too limited for final conclusions, but 
the results of these brief preliminary tests were surprisingly 
good, and, since the equipment is so simple, we would like 
to encourage others to try it under other conditions. 

For the experiments reported herewith, Oliver 14-in 
cultivator disk hillers were used by making new shanks 
and by fitting 16 and 18-in disks to the Oliver hub casting. 
It may be assumed that these disk hillers are not designed 
to be used for such heavy service, but no difficulty was ex- 
perienced with them in these tests. 

The following observations were made during the 
limited trials: 


Journal Paper No. J-675, Iowa Agricultural Experiment Station, 
Project No. 395. First publication in AGRICULTURAL ENGINEERING. 
The authors are, respectively, research professor of agricultural 
engineering, Iowa Agricultural Experiment Station, and agricultural 
engineer, Bureau of Agricultural Chemistry and Engineering, U.S 
Department of Agriculture. 


A TWO-BOTTOM, 16-IN PLOW WITH LEFT-HAND JOINTERS TURNING 
UNDER 4-FT SWEET CLOVER 


Why Not Left-Handed Disk Jointers? 


By E. V. Collins and C. K. Shedd 


FELLOW A.S.A.E. 


1 Landside pressure was reduced. 

2 The quality of the finished plowing appeared to be 
equal to that obtained with other jointer equipment. How- 
ever, the open furrow wall was ragged, and there was some 
loose soil in the furrow bottom. The open furrow did not 
have the neat clean-cut appearance we have been accustomed 
to expect. 

3 The backfurrow ridge was less pronounced. This is 
because the jointer furrow was moved to the left where it 
becomes a part of the next furrow slice. 

4 The width and depth of cut were more uniform. 
When firmer soil is encountered, plow suction and landside 
pressure are increased, but forces produced by the disk 
jointer which oppose these forces are also increased. 

5 Two sets of draft tests were made; in each case the 
draft readings taken at six stations were averaged. The 
averages are recorded in Tables 1 and 2. 

In these tests the shanks were made so that the plane 
of the disk blades tipped back at an angle of 21/, degrees. 
For the first tests the shanks were attached to the concave 
side of the disks and no difficulty was experienced. In the 
second set of tests in a heavy growth of sweet clover the 
disks clogged when the shanks were mounted on the con- 
cave side, so all trials in the second set of tests were made 
with the shanks mounted on the convex side of the disks. 
In the sweet clover a trial was made with the disks set 
similar to disk plows, but this arrangement reduced the 
clearance between the two plows and caused clogging. 
Based on our limited experience, a 16-in disk seems prefer- 
able. The 18-in disk does not allow sufficient vertical adjust- 
ment, and the 14-in disk brings the hub too close to the 
ground for extreme trash conditions. 

The difference in the draft advantages shown by the 
two sets of tests may be attributed to the fact that in the 
first tests the soil being quite mellow was less able to sup- 
port the landside pressures than in the second tests where 
the soil was too dry for best plowing conditions. 

Theoretical or probable advantages in addition to reduc- 
tion in draft are: 

1 In plowing under cornstalks with multiple-bottom 
plows, it has been observed that there is a tendency to work 
the trash to the right, so that it gets between the plow 
beam and the coulter and rides out on top of the furrow 
edge or starts to clog the plow. Because the left-handed 


TABLE 1. DRAFT OF PLOW WITH DIFFERENT TYPES OF 
COULTER EQUIPMENT USED ON A TWO- 
BOTTOM 16-IN TRACTOR PLOW 


(Data are averages of six readings taken at six stations. Webster 
soil in excellent condition for plowing, May 22, 1939) 
Per cent 
Draft saving 
per compared 
sqin  torezgular 
Furrow furrow coulters 
Draft, Width, Depth, section, and 


Equipment used lbs in in Ib jointers 
Regular 18-in coulters 

and jointers 1,570. 33:3 5.9 8.00 0 
Regular 18-in coulters 

no jointers 1,465 = 33.3 6.5 6.78 15 
Experimental jointers 

throwing right — 

14 in diameter 3585: 33.2 7.0 6.65 17 


Experimental jointers 
throwing left — 
14 in diameter 1,400 32.4 7.3 5.94 27 
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jointer works the trash to the 
left, this trouble should be 
lessened. 

2 Since it is obvious that 
a shorter landside may be 
used with this equipment, it 
should be possible to make a 
plow which will work better 
on curves and over uneven 
ground. Perhaps it may revive 
the one and two-bottom plows 
with rigid hitches which have 
the advantage of more clear- 
ance under the front part of 
the hitch. 

3 It also appears that the 
reduction in landside pressure 
and shorter landside required 
would be of special advantage 
in connection with tractor- 
mounted plows. 
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TABLE 2. TESTS MADE WITH SAME EQUIPMENT AND SOIL AS IN TABLE 1, BUT 
PLOWING UNDER SWEET CLOVER ABOUT 4 FT HIGH 


(Soil too dry for best plowing condition, July 21-22, 1939. Each figure is average of six readings.) 
Distance 


Equipment used 


Regular 18-in coulters and jointers 
Regular 18-in coulters and jointers 
Regular 18-in coulters, no jointers 
Regular 18-in coulters, no jointers 


Experimental disk jointers throwing left: 


18-in jointer, 12 deg angle 

18-in jointer, 12 deg angle 

18-in jointer, 15 deg 30 min angle 
16-in jointer, 15 deg 30 min angle 
16-in jointer, 14 deg 30 min angle 
16-in jointer, 14 deg 30 min angle 
16-in jointer, 12 deg 45 min angle 
16-in jointer, 12 deg 45 min angle 
16-in jointer, 12 deg 45 min angle 
16-in jointer, 14 deg 30 min angle 
14-in jointer, 14 deg 30 min angle 


Draft per Per 
above Furrow sq in cent 
plow Draft, Width, Depth, furrow sec., savy- 
point, in Ib in in Ib ings 
1400 32.85 4.94 8.62 0 
1563 32.67 5.50 8.72 
1440 32.44 5.54 8.03 6 
1465 31.50 5.67 8.21 
3 1191 31.92 ee | 7.04 18 
3 1408 33.98 5.92 7.00 19 
3 1481 32.54 - 5.50 8.30 4 
4 1510 31.56 6.67 7.46 14 
4 1262 30.92 5.04 8.12 6 
4 1384 30.12 6.08 7.56 12 
4 1473 31.92 6.92 6.68 22 
4 1360 31.10 6.25 7.00 19 
3 1368 32.79 5.31 7.84 , 
3 1286 31.02 5.21 7.95 8 
4 1514 31.56 6.46 7.44 14 


HERE exists a very definite relation between the 
kilowatt-hours consumed and the completeness of the 
wiring systems on farms. If we go to our ledgers and 

look at the consumption of customers on lines that were 

built over twenty years ago, we may find only slightly more 
than half as much electricity is being used as there is on 
lines in adjoining communities where the customer had been 
sold a good wiring job in recent years. We have long since 
realized that abundant use of electricity can be enjoyed only 
where there are complete and adequate wiring systems. 

Wiring, we have observed, has gone through an evolution 

and development much as has equipment. 


Very early we tried to make as good wiring setups as 
possible. There were some severe handicaps to overcome. 
One of the most outstanding of these was the question of 
metering. Prior to 1927 watt-hour meters did not have 
temperature correcting facilities, which made it necessary to 
locate them where there was as little temperature fluctuation 
as possible. On most farms there is only about one such 
place and that is in the residence. 

This made a very difficult problem of arranging the 
farmstead wiring. Often the residence is far from being in 
the center of the farmstead, which would mean that in order 
to get good voltage regulation on some farmsteads at all 
points, wires of excessive capacity were needed. Most often 
wires of sufficient size were not provided, and as a con- 
sequence poor voltage resulted at the remote points. Then 
meters that could stand temperature variations were made 
available, and we could locate them in outbuildings near 
the center of the load. Later outdoor metering cabinets 
which contained the meter were developed, and for the last 
six to eight years, we have had weatherproof meters for 
outdoor use. Metering today on the farm is done almost 
universally on a yard pole. 


We have observed the introduction of many new ma- 


Presented before the Rural Electric Division at the annual meet- 
ing of the American Society of Agricultural Engineers at St. Paul, 
Minn., June 22, 1939. The author is sales engineer of the Northern 
States Power Company. 


Observations on Farm Wiring 
By John M. Larson 


MEMBER A.S.A.E. 


terials and gadgets for use in wiring. These have replaced 
many of the old inferior short-lived ones. 
With the increased demand for wiremen, we observed 
the need for standardizing wiring practices. As a result, 
we now have in Minnesota a licensing law and a state board 
of electricity which is responsible for the enforcing of a 
state code of wiring on farms. This is a simple code that 
calls for a minimum requirement for suitable farm wiring. 
This code is reasonably complete in every detail, and can 
probably only be criticized in one respect and that is with 
regard to capacities set up as minimum requirements. Many 
farms need greater capacity than this code calls for, and we 
must rely upon the salesmanship of the contractor or the 
power company to see that the farmer gets what he needs. 


One of our recent observations has been the effect of 
having farm wiring systems attached to the windmill tower. 
In several instances, to our knowledge, lightning has struck 
a tower and dissipated its energy in the wiring system with 
consequent serious results. We are now recommending that 
no wires be attached to the tower unless it is absolutely 
necessary. When it becomes necessary, we require that a 
cross arm be fastened to the tower in such a way that there 
is not less than 8 in of clearance from metal to metal. In 
case there is a ladder on the tower, there must be at least 
3 ft of clearance left for climbing. In many cases the towers 
are removed when electric service is made available. 


One difficulty that has come to our attention has been 
with lightning rods located too close to service wires and 
grounds. To eliminate this trouble we have refused to 
render service to customers where it is known that this 
condition exists on their premises. 

We have found that wherever a customer asks for 
written proposals or bids on his wiring, he is better pleased 
with his deal. The number and location of outlets and 
sizes of wires and kind of material used should be stated, 


. as well as the price on these bids. There are forms avail- 


able for this purpose. One very good one is that sold by 
the Minnesota Electrical Council. These forms are in gen- 
eral use in Minnesota. 
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Mechanization of Sugar-Beet Production 
By E. M. Mervine and S. W. McBirney 


MEMBER A.S.A.E. 


CONOMICAL growing of sugar beets has been diffi- 
E cult because of the cost in dollars and cents and also 

because the hand labor involved has made the job 
undesirable. The solution of the problem has been to 
mechanize the two peak labor loads, one in the spring of 
the year at “thinning” time and the other at harvest. 

Most of the effort in the past has been directed toward 
the harvest job. Considerable progress has been made. Some 
mechanical harvesters have given evidence of doing the job 
when the conditions are not too severe, and a paper analysis 
of some combination schemes makes it look as if that end 
of the beet-growing season could be taken care of. 

The idea of mechanizing the thinning operation has not 
been given much consideration until recently. Now it looks 
as if the beet crop might be grown without any of the 
“stoop” labor, with the costs reduced materially and with 
the elimination of the serious problems involved when im- 
porting labor. 

The cost of harvesting, as now practiced, varies with 
the size or tonnage of the crop and with the conditions 
under which the grower has to work. This is illustrated by 
the fact that in California the crop is harvested only as fast 
as the factory will take the beets for processing. In the 
Middle West and in the mountain states the beets must be 
taken from the field before there is danger of their being 
frozen in the ground. This latter method necessitates hur- 
rying the harvest. The digging of the beets must be post- 
poned as long as possible in order to secure the maximum 


TABLE 1. PRESENT AND PROPOSED HARVESTING SYS- 
TEMS BASED ON A 15-TON CROP 


: Costs per Acre 

Present hand methods $20.80 
Mechanically lift, hand top in field, 

mechanically load 8.81 
Central topping plant 20.81 
Mechanically lift, top, load 9.00 
Mechanically lift, hand top on machine, 

mechanically load 8.27 
Mechanically top in place, mechanically lift, hand 

load to mechanical elevator 12.36 
Mechanically top in place, mechanically lift, 

single row, hand load 10.26 


A paper presented before the Power and Machinery Division 
at the annual meeting of the American Society of Agricultural 
Engineers at Saint Paul, Minn., June 22, 1939. The authors are, 
respectively, agricultural engineer and associate agricultural engi- 
neer, Bureau of Agricultural Chemistry and Engineering, U. S. 
Department of Agriculture. 
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sugar yield, and at the same time the harvest must be fin- 
ished before severe freezing. It also means that the beets 
have to be stored until the factory can process them. 

Let us assume a 15-ton crop for Colorado conditions. 
The costs may be estimated for a variety of different meth- 
ods of harvesting. Some of these schemes, such as the pres- 
ent hand method, have been tried. Some have been tried 
experimentally to the extent that a fairly accurate estimate 
of costs can be made. Other systems have been proposed 
but never tried to the extent that costs could be deter- 
mined ; their estimates can be based only on judgment. 

The series of assumed costs in Table 1 may be subject 
to considerable alteration as more experience shows where 
one cost might be raised and another lowered. Still the ex- 
treme differences plainly indicate the possibilities of mecha- 
nizing the harvesting operation. Also they indicate that a 
compromise system in which some hand labor combined 
with a machine might be even better than a strictly machine 
operation. 

These costs are supposed to cover everything, such as 
machinery depreciation and repairs as well as labor and 
power. They also take into account the fact that different 
methods yield different qualities of product. This is illus- 
trated by the fact that the beet tops are valuable as cattle 
feed. In some of these harvesting methods the tops are 
left in better shape for such feed than they are by some of 
the other methods. The listed costs are net after crediting 
the value of tops to the operation. 

Mechanical thinning has been considered an impossi- 
bility, but from an engineer's point of view it looks not 
only possible but quite practical. For four years now beets 
have been mechanically thinned experimentally. Not only 
has the stoop labor been eliminated in these trials, but the 
product gives evidence of being equal to the hand-thinned 
crop. In fact, there have been times when the yield has 
been larger than that of the hand-thinned crop. During 
the past year the entire sugar industry has accepted the idea 
and is now calling for its early adoption. 

Beet seed balls contain one or more germs, averaging 
about three in the imported seed which has been rather 
universally used until very recently. During the past few 
years the amount of homegrown seed has been on the in- 
crease, until now it looks as if we would soon be using 
United States grown seed entirely. This seed is, in general, 
smaller than the foreign seed and has fewer germs per seed 
ball. This characteristic fits in with the mechanical thinning 
idea nicely because a larger percentage of the seed balls 
will result in an increased number of single seedlings. Many 


FIG. 1 (LEFT) EXPERIMENTAL SIX-ROW, CHAIN FEED PLANTER. FIG.2 (CENTER) AND FIG.3 (RIGHT) CLOSEUP VIEWS OF SINGLE-ROW, 


CHAIN FEED PLANTER UNITS 
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of the seed balls will sprout only one seedling even though 
there may be more than one germ present. 


Customary planting has, to a certain extent, bunched 
the seed balls with the result that seedlings have been 
bunched and then there would be skips in the row. A 
measure of desirable planting is to use a scale along the 
row, marked in one-inch graduations, so that it is possible 
to say how many of the one-inch spaces have one or more 
beet seedlings. This can be expressed by saying that a cer- 
tain percentage of the inches in the row contain seedlings. 
This may be a measure of distribution of plants in the row, 
not necessarily the number of singles. A further measure 
of the planter’s ability may be expressed as the number of 
these beet-containing inches which have singles. Thus a 
strip of beets 100in long may have 45 in in which there 
are beets; this would be described as a 45 per cent stand. 
Perhaps nine of these inches would have only single beets, 
or there would be only 9/45, or 20 per cent, of the beets 
as singles. 

It is readily possible to determine mathematically the 
number of single beets which would be left in the field and 
how far apart they would be when such a field would be 
mechanically blocked. Blocking knives and spaces may be 
spaced so that the desired number of singles will be left in 
the field. Under such conditions there would also be left 
in the field a number of bunches. These bunches could be 
cut out by the use of a long-handled hoe and the desired 
singles left. Such a process would eliminate the commonly 
used stoop labor which now crawls on hands and knees do- 
ing the necessary hand thinning. This process has been 
accomplished experimentally on standard plantings. 


Cooperative research by the Bureau of Agricultural 
Engineering and the state agricultural experiment stations 
of California and Colorado, on the mechanization of sugar- 
beet blocking and thinning, showed the desirability of a 
more uniform distribution of seedlings in the row. An 
ideal stand for mechanization would be one having single 
seedlings regularly spaced every inch or two in the row. 
However, such stands are not possible with sugar-beet seed 
because of the multiple-germ nature of seed balls. Bunch- 
ing of seedlings has been more or less attributed to multi- 
ple-germ balls rather than to bunched seed when planting. 


Experimental plots were carefully put in by hand to 
determine whether it was multiple-germ balls or bunched 
seed which produced bunched seedlings. These plantings 
with exact spacings of one seed ball per inch resulted in 
much more uniform germination stands than those obtained 
with commercial planters. The hand-planted plots had 
larger numbers of single seedlings. The total number of 
seedlings was spread into a greater percentage of the inches 


FIG. 4 (LEFT) ASSEMBLED, AND FIG. 4A (RIGHT) PARTLY DISASSEM3LED SINGLE SEED-PLANTING MECHANISM WITH PICKUP CUPS ON 
FURROW OPENER DISK AND SECONDARY HOPPER IN DISK OPENER CASTING 


of the row, thus resulting in a smaller average number of 
seedlings per beet-containing inch, conditions more favor- 
able to mechanization of the thinning of the crop. Germi- 
nation tests in a seed laboratory, where conditions were kept 
ideal, showed a maximum average of from 2.0 to 2.75 
sprouts per seed ball on large-sized, viable seed and an 
average of around 2 sprouts or slightly over for the larger- 
sized, sack-run seed. Large-sized seed in the field under 
favorable germination conditions produced an average of 
approximately 1.75 to 2.25 sprouts per seed ball. Evidently 
the bunching of seedlings obtained with commercial planters 
is largely due to bunching of seed balls. 


Considerable preliminary research was carried on with 
the more promising types of existing commercial planters to 
learn if they could be adapted to satisfactory single-seed 
planting. 

None seemed to have a uniformity of seed drop which 
approached what was desired. Other types of seed-feeding 
mechanisms were investigated to discover one which would 
drop single seed balls and which, if possible, in addition 
could be used with any sized commercial seed, thus elimi- 
nating the necessity of grading the seed. The pick-up cup 
or cell type of mechanism seemed to show the most promise 
and a single-row unit was built embodying this principle. 
It utilized an endless chain of small seed cups passing up 
through a seed hopper where one ball was picked up in 
each cup. The cups emerge from the surface of the seed 
and allow all surplus balls to fall away. They then enter a 
tube which confines the balls between the cups and pass 
over the driving sprocket and down to the bottom of the 
opened furrow where the seed balls, still equally spaced, 
are dropped. The seed spacing could be easily varied by 
changing the travel of seed chain relative to the forward 
travel of the planter. Tests where seed balls were dropped 
onto a floor with this unit showed that approximately the 
desired uniform spacing of the seed balls was being obtained. 

Several sets of experimental plots were put in with this 
single-row, hand planter unit and with a conventional 
planter in 1937. Seeding rates varied from 5 to 20 lb per 
acre. Comparative hand plantings were also put in, one 
seed ball per inch, which, with the seed used, gave a rate 
of 14.to 15 lb per acre. Germination stand counts were 
made on the plantings and are listed for the three types of 
planting at the 14 to 15 lb seeding rate in Table 2. 


Though there is some difference in the number of seed- 
lings per hundred inches of row as shown in Table 2, these 
differences are not significant. This is logical, as with com- 
parable germination conditions equal amounts of seed 
should produce similar numbers of seedlings. The differ- 
ences are probably due to slight variations in seed rates. 
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TABLE 2. GERMINATION STAND COUNTS (14 TO 15 LB 
OF SEED PER ACRE) 
Seedlings per Percent of inches Singles per 
Planter 100 in of row with beets 100 in 
Conventional 121.7 + 4.9 $4.7 = 13 14.0 = 0.6 
Single seed 127.0 = 3.3 67.2 = 1.3 21.3 + 0.8 
Hand planted 131.6 + 7.4 72.8 + 3.4 23.9 = 1.2 


However, the seedlings were spread into a greater percent- 
age of the inches of row when the seed was planted with 
the single-seed planter than when a conventional planter 
was used as shown in the next column of the table. This 
difference is highly significant. Hand planting is still better, 
but not significantly better, than the single-seed planter. 
The last column shows the number of single seedlings, that 
is, inch lengths of row which contained a single seedling, 
per hundred inches. The single-seed planter produced half 
again as many singles as did the conventional planter, a 
difference which is highly significant. Again, the difference 
between the single-seed planter and hand planting is not 
quite significant, though nearly so in this latter case. 

The different plantings at the different seeding rates all 
showed better germination stands for the single-seed planter 
unit than for the conventional planter, and the differences 
for each planting rate were significant. The percentage 
stands with the single-seed planter increased from 30 per 
cent for the 5-lb seeding rate to 73 per cent for the 20-lb 
seeding rate, while with the conventional planter the corre- 
sponding percentages increased from 26 to 59 per cent. 

After-thinning stand counts showed that reasonably 
satisfactory hand-thinned stands were obtained with seeding 
rates as low as 5 lb per acre with the single-seed planter, 
while the after-thinning stands obtained with the conven- 
tional planter at that seeding rate were not satisfactory. 

The results with this single-row, chain-feed, pick-up 
cup, single-seed planter were so encouraging that a six-row, 
tractor-drawn planter using the same type of planting 
mechanism was built for the next year's planting season 
(1938). This planter is shown in Fig. 1 and the details of 
one of the single-row units are shown in Figs. 2 and 3. 
This machine was used for several experimental plot and 
field strip plantings during the past two seasons. 

A simpler pick-up cup type of single-seed planting 
mechanism was used in another experimental planter which 


was also built for the 1938 planting season. It consisted * 


of a pressed steel disk of pick-up cups attached to the 
inner side of one of the disk opener disks. These cups pick 
up seed from a supply carried in a small secondary hopper 
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formed in the disk opener casting. The planter and details 
of its mechanism are shown in Figs. 4 and 4a. Several ex- 
perimental plot and field plantings have also been put in 
with this planter during the past two seasons. 

In addition to the two types of single-seed beet planters 
being developed by the Bureau of Agricultural Engineering 
and its cooperators, several manufacturers and individuals 
have been interested in the deveiopment of such equipment. 
One manufacturer of beet planters adapted one of its plate 
planting mechanisms to a runner opener drill in such a 
way as to decrease the distance of seed drop to approxi- 
mately seven inches and used special small-celled, single- 
seed plates and special seed cut-offs and knockers or dis- 
lodging devices. Several of these experimental planters 
were built for use in the 1938 season. 

Another experimental single-seed planter tried out in 
1938 was built by one of the sugar company representatives. 
This planter utilized a horizontal-axis, vertical seed plate 
or wheel with a double row of seed cells cut in the edges 
of its rim. The cells picked up seed balls as they passed 
through the bottom of the hopper, carried them down, and 
dropped them into the bottom of the opened furrow. To 
minimize the distance of seed drop this seed wheel was 
mounted in a runner type of furrow opener. Development 
is being continued on this type of planter by the sugar 
company interested. 

Other manufacturers are experimenting with new de- 
vices and adaptations of present planters for single-seed 
planting. In fact, development of this type of beet gon 
equipment is ——— so rapidly that considerable time 
is now being devoted to devising some simple, yet adequate, 
method of testing these planters and of working out the 
best methods of utilizing this type of planting for further 
and more complete mechanization of the blocking and 
thinning operations. 

Up until this past winter the method of comparing 
single-seed and conventional planters has been by using 
field germination stand count data as a criterion for com- 
parison. As data to make satisfactory direct comparisons of 
uniformity of seedling spacing would be so lengthy and 
would require such a tremendous amount of work in the 
office, a simpler method of comparison has been used. It 
is based on the assumption that with a given number of 
seedlings per hundred inches, the planter which spreads 
those seedlings into the greatest number of inches of row, 
or, in other words, has the smallest number of seedlings in 
each beet-containing inch, is the one doing the most satis- 
factory planting. In other words, the planter doing 
the best work is the one which secures the highest 
per cent stand for a particular seedling stand. Direct 
comparisons between planters can only be made with 
the same seedling stands or seeding rates, and for 
practical comparisons of planters curves with per cent 
stands plotted against seedling stands must be used. 

The method of comparing planters just described 
takes three to four weeks after planting, often longer, 
depending on germination and growing conditions 
following planting. In addition it introduces the vari- 


FIG. 5 (LEFT) LABORATORY SETUP FOR PLANTER DROP TEST. FIG. 6 (RIGHT) SEEDS AS DROPPED BY PLANTER AND HELD IN PLACE ON 
GREASED BOARD FOR CHECK ON PLANTER DROP 
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FIGS. 7 AND 8 COMPARISON OF SEED SPACING UNIFORMITY CHARACTERISTICS OF ONE OF THE BEST EXPERIMENTAL PLANTERS AND OF AN 


able of germination which is important and necessitates a 
number of separate counts to get a reasonably good average. 
Then, too, if seedling stands are not the same for the two 
planters being compared, direct comparisons cannot be made. 

This past winter a laboratory means of testing beet 
planters and making comparisons of the uniformity of their 
seed drop was developed. It consists of pulling the planter 
being tested along a slightly raised runway at planting 
speed and with the openers down in planting position and 
catching the seed dropped on boards covered with a thin 
coating of light-weight cup grease. The boards are set so 
that they are just cleared by the furrow openers, and the 
distance of seed drop is therefor only slightly more than it 
would be in field planting. The seed balls are caught and 
held at the exact point where they strike. Such a surface is 
not comparable with the narrow bottom of the opened fur- 
row into which the seeds are dropped in the field, but it 
overcomes all bounce or roll of the seed and provides a 
means of comparison of uniformity of seed drop. 


The grease is much more readily removed and the 
boards prepared for another run than with many other 
sticky materials that might be used. The boards were 
painted a flat black to provide a contrast with the seed for 
photographing. Figs.5 and 6 show the test setup and a 
sample drop from the chain-feed, single-seed planter. 

A flexible steel tape is laid down on the board alongside 
the row of seed dropped in each test and the longitudinal 
position of each seed is recorded. A run and a check run, 
each 200 in, were made for each test setup. From an origi- 
nal set of data sheets the frequencies of seed spacings were 
tabulated and a curve made up showing the percentage 
frequency of each seed interval observed in the tests. Such 
curves, with the mean seed spacing also shown, gave a 
graphic comparison of the seed drop of the planter. Fig. 7 
shows a sample of one of the most uniform seed distribu- 
tions obtained with any of the single-seed planters, while 
Fig. 8 shows a corresponding curve of a typical conventional 
plate planter. The percentage of the frequencies within a 
plus-and-minus band about the mean was used asa numerical 
value for comparison of the work of the planters. For our 
work we used the interval of plus and minus one-fourth 
inch from the mean. Direct comparisons can only be made 
between tests with practically the same mean seed spacing 
as the percentage of frequencies within the band about the 
mean increases for a planter as the seeding rate increases. 

The averages of the data taken in a series of laboratory 
tests such as described above gave the following results. 

The seed drop of the chain-feed, single-seed planter was 


ORDINARY FEED PLATE PLANTER 


significantly more uniform than that of the other single- 
seed or conventional planters as a group, or than any of 
the planters as individuals. The single-seed planters were 
significantly better than the conventional planters. There 
were no significant differences between the single-seed 
planters other than the chain-feed planter, nor between the 


conventional planters, though larger numbers of test runs 
might show differences which were significant. 

On plate planters there was a tendency toward more 
uniform seed distribution with the single-seed plates as the 
distance of drop decreased, but not enough for significance 
or near significance. With conventional plates whose cells 
drop 12 to 15 seed balls, there is a significant decrease in 
uniformity of seed distribution as the distance of drop de- 
creases, particularly from a 25-in drop to a 7-in drop. With 
a 34-in drop there was no significant difference between 
conventional plates and single-seed plates, though the latter 
tended to be better and increased numbers of tests would 
probably show this tendency to be significant. 

Field tests with the single-seed and conventional planters 
show substantially the same results, though the differences 
between the chain-feed and the other single-seed planters is 
not so marked. Seed balls undoubtedly bounce or roll 
around somewhat as they drop into the bottom of the 
opened furrow so that very uniformly spaced seed dropping 
into the bottom of a furrow would probably lose some of 
the uniformity of spacing. Furthermore, seedlings do not 
grow vertically from the seed balls, but rather follow paths 
of least resistance so that seedlings from very carefully 
spaced seed balls do not have the uniformity of spacing of 
the balls. For these reasons the significant difference be- 
tween the chain-feed and other single-seed planters, as 
shown by the greased board laboratory tests, becomes less 
significant in field comparisons. We are therefore probably 
not justified in developing elaborate planting mechanisms 
for obtaining single-seed planting. 

The single-seed planters as a group show significant im- 
provement in uniformity of field stands over conventional 
planters. They produce the same percentage stands with 
slightly over 90 per cent of the amount of seed required 
for conventional planters, or they produce from 4 to 5 per 
cent greater percentage stands at the same seeding rates 
over the usual range of seeding rates. They also produce 
20 to 30 per cent more single seedlings, some trials having 
run up to nearly 50 on cent more than conventional planters. 

The differences between most of the single-seed planters 
are not great. The chain-feed, pick-up cup _— though 
doing somewhat better work (Continued on page 394) 
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The Present Trend in the Control of 


Erosion in Terrace Outlets 
By H. M. Wallace, Jr. 


IRST attempts to control erosion in terrace outlets 
with vegetation were not entirely satisfactory. Through 
the elimination of various types of failures, practices 

have been developed which now make it possible to protect 

the majority of outlets with vegetation. 

The greatest obstacles to the use of vegetation have 
been overcome by better outlet system design, proper seed- 
bed preparation, fertilization, diversion of runoff while 
vegetation is becoming established, and maintenance of 
established vegetation. 

The fundamental principles of design have become 
more or less standardized to comply with sound engineer- 
ing and agronomic practices. These standardized practices 
necessarily vary to meet the needs of the individual farm. 
The sod-forming grasses are much superior to bunch grasses 
for erosion control. Sod grasses are preferred for concen- 
trated channels where the velocity of the runoff is high. 
Both bunch grasses and sod grasses are used extensively 
for meadow and pasture outlets where the velocities are low. 

Terrace outlets are designed as water-spreading devices 
which distribute water over large areas to be used by grow- 
ing vegetation and as defined channels that protect a water 
course to a stable grade. Both vegetal and mechanical out- 
lets are finding a place in the economical control of runoff. 

Individual terrace outlets discharging on gently sloping 
native vegetation usually function satisfactorily where the 
outlets are cut wide and staggered to spread the runoff 
over a large area as illustrated in Fig. 1. 

The individual terrace outlet is the most economical 
outlet to install. They are usually included in regular 


Presented before the Soil and Water Conservation Division at 
the annual meeting of the American Society of Agricultural Engi- 
neers at St. Paul, Minn., June 22, 1939, as a contribution of the 
Subcommittee on Erosion Control in Terrace Outlets (Committee 
on Soil Erosion Control) of the American Society of Agricultural 
Engineers. Received April 1939. The author is agricultural engi- 
neer in the U. S. Soil Conservation Service, and chairman of the 
subcommittee contributing this report. 


MEMBER A.S.A.E. 


pastures or hay fields where they are regularly pastured or 
mowed, and therefore require little additional maintenance. 

There are two distinct types of meadow or pasture-strip 
outlet systems which may be classified as draw outlets, where 
the outlet is located in a natural draw, and as field outlets 
where the terraces are constructed to spread the runoff 
over a large revegetated area or field. 

Draw outlets (Fig. 2) are constructed by blading or 
plowing in the small gullies usually found in cultivated 
natural depressions. The entire draw is prepared for seed- 
ing or sodding. Horseshoe diversions are used to divert 
foreign drainage until vegetation can be established. Where 
water cannot be diverted, it may be desirable to protect the 
soft trickle gully fill with solid sod or strips of sod. Where 
the channel has ample capacity, a system of short temporary 
dykes may be placed over soft gully fills at right angles to 
the flow which will divert the water around the end of the 
dykes. Under some conditions an occasional wire check is 
placed in the gully and completely covered by the back- 
fll. After vegetation is established, terraces are staggered 
into the smooth sloping depression. 

A system of furrows and ridges is occasionally used to 
spread the water into large steep-sided natural depressions. 
Terraces are discharged a considerable distance back from 
the edge of a relatively deep, vegetated depression, and the 
water is kept spread by furrows or vegetated ridges until it 
reaches the floor of the depression. A number of demon- 
strations of this type of work have given very satisfactory 
results the past three years. The system can be economically 
installed; however, no definite comments can be made. 

Meadow and pasture field outlets (Fig. 1) are designed 
to spread water over large areas which have been vege- 
tated. This type of work appears to offer one of the 
greatest opportunities for expansion. Many times eroded 
fields can be vegetated and used for terrace outlets when 
suitable natural depressions do not exist where most desired. 

The cost of vegetating a large field will be much greater 
than the cost of vegetating a natural depression. The cost 


FIG. 1 (LEFT) INDIVIDUAL TERRACE OUTLETS STAGGERED INTO A FIELD OUTLET TO PREVENT THE CONCENTRATION OF RUNOFF. FIG. 2 
(RIGHT) DRAW OUTLET PREPARED FOR SEEDING OR SODDING AND PROTECTED BY A HORSESHOE DIVERSION 
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of both types of meadow outlets may be estimated roughly 
by the size of the area to be vegetated. Since, in a coordi- 
nated erosion control program, areas of from 5 to 50 acres 
are usually seeded or sodded to grass, more thought should 
be given to the possibility of utilizing field areas suitable 
for the disposal of runoff. When such a plan is made, the 
total cost of the erosion control program on a farm may 
be less than where grass is grown on an isolated area and a 
separate water disposal system is developed. Excess water 
properly distributed over a vegetated area may give valu- 
able returns in the form of increased plant growth. 

Simple systems of spreading water may consist of con- 
tour or graded furrows without ridges, diversions with 
multiple restricted outlets, vegetated contour ridges, or a 
combination of these structures. Vegetated contour ridges 
may be damaged by high rates of runoff flowing over the 
ridge. Furrows constructed without ridges will withstand 
greater overflow than ridges. 

There are two distinct types of vegetative channels, 
namely, the flat-bottom cross section (Fig. 4) and the para- 
bolic cross section (Fig.5). Combinations of these two 
designs are being used to prevent silting. A channel con- 
structed on a varying slope may be designed to employ the 
flat section on the steep slope and the parabolic section on 
the gentle slope to maintain the desired velocity. Some of 
the new channels are designed to increase slightly the veloc- 
ity of flow toward the outlet. 

Vegetated channels present problems due to their 
tendency to silt or to scour where adequate maintenance 
measures are not practiced. In planning a coordinated 
erosion control farm plan, it is essential that thought be 
given to the utilization of vegetation in these channels as a 
profitable pasture or hay strip to assure certain maintenance 
operations. The present trend seems to be away from 
vegetated channels toward one of the meadow strip designs. 
Where vegetated channels are used, there is a tendency to 
eliminate the steep sloping levee on each side of the channel 
by spreading the excavated earth back into the field. This 
leaves a wide smooth levee and channel which may be 
utilized in the profitable production of hay or pasture. 

In some locations where vegetation alone is used to 
protect the overfall sections, there is a tendency for the 
lower end of the outlet to cut back into the channel. Me- 
chanical structures are used to lower the flow from vege- 
tated channels into running streams, where it is too costly 
to slope and vegetate the overfall, or where vegetation 
cannot be established. 

Vegetated channels and mechanical structures are also 
used to control erosion along highways. Such designs pro- 
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FIG.4 (LEFT) AN OLD TYPE FLAT-BOTTOM VEGETATED CHANNEL WITH SIDE LEVEES AND AN ARCHED MASONRY OVERFALL STRUCTURE. 
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FIG. 3 MEADOW STRIP READY FOR RUNOFF 


vide economical outlets for terraces adjacent to the highway. 

Numerous engineers have reported a tendency for weeds 
and inferior grasses to crowd out the better grasses in 
vegetated channels where the outlets are not included in 
pastures or hay fields which can be pastured or mowed. 

In conclusion, the present trend in the control of erosion 
in terrace outlets is to design all types of vegetal outlets 
for a definite land use, to spread runoff over wide areas for 
the production of vegetation, and to use standard type 
mechanical structures only to protect overfalls or channels 
where vegetation cannot be economically used. 


Mechanization of Sugar-Beet Production 
(Continued from page 392) 


is more complicated, and the additional cost of its manu- 
facture perhaps is not justified. 

The work of the experimental single-seed planters with 
pick-up cup disks or wheels, as — with horizontal 
plates or with vertical wheels showed no significant differ- 
ences. Furthermore, a ‘standard plate planter equipped with 
special single-seed plates, seed cut-off and knocker, and with 
its normal 34-in seed drop did practically as well as the 
same type of equipment in the single-seed planter with its 
low hoppers. This means that new type planters are prob- 
ably not needed for satisfactory single-seed planting and 
that conventional plate planters equipped with the proper 
special equipment, such as single-seed plates, with adapted 
seed cutoffs and knockers and more or less straight, nearly 
vertical seed tubes from seed hoppers to furrow openers, 
will be satisfactory for commercial single-seed planting. 
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FIG. 5 (RIGHT) A PARABOLIC VEGETATED CHANNEL WITHOUT SIDE LEVEES. NOTICE THE CURVATURE OF THE TAPE 


. 


os a te 


ee Ree OO 


Bee FICE 


Te ae dl ies SP eee ee ae Ae ten 4 
es ane ie pends, yet ome By eae & é 
i? eae Thala ach ° =r * A: 2 REE cle ies, ie ears ‘ay os 
ee ae tae 3 Boe ler Serer a ee: Toho eee ae 
lg, aaa - Sarees ae ge Beye Peer e es : z ? 
1 MRAM Rh at a | ae | es 2 ; 
eS so ete St ah. ies F 
Pos ae : a . 
eet end. ¢ 
> Bet: yee 
St 
wees a lr 
a = | 
iis ee “a c q 
bg x — me 
oan iin oi ey 
21a Bie i wel ki, Sle aa 
te fa se wi = hens ye ee iemamee eaten Beats = , 
i eee £ al ok il C sn nna nee 8p sp emsae 
eis SS ee 
: call Ste te BRIE So ae ete 
ec oe I IE ee ‘ eee cee 
. at ee a pM gg 
coh tk Sete ee i Br Re 4 oo ‘heii yee Sal we 
pk pare Pi i Se | Dates.” Se oe eae 
“a Cie Boies ee 
ae Sak aS re tee eg eee ee, ea ce ae ere, eas 
gue et eS ae rs ae ee eS On anes 
Se ae ce Co aR Se intage eS 5 noe Smee Fie, See yee es 
Peake v2 am Tyce GOMER YO es. eee Se es 5 ee epee) > 
ae Se ES. aay eke ae ee. aoe “gee 42s A f 
pies ae oft or 8 Sy aemse:, ee ae eae ere seers tems ee 
ee tis 22 TaN gt ROR a fa Tee cee on Sie: ge ee ee “a <n ee tr 
Bea tna Le ee ORR RS aaah ce te nee ee . 
See gE STs coat. 5 ee 
i Sis ay: ee ig ee ag os es ag ee 2 3H ee Fed ere. the 
<3 eae oie ee. a oe eee a me ae Geter eas hak 
ae See at ae 4s aca oe Mee i eis ee 2 a ee ae . 
Bea a Rae omen ebiee fe eS Ach a SiGe ee Chia eran. h 
BF a SE Re ee a cA Sa MEN See ae the 
eee RS SSN Bie aN? CR ee et pe ata aie ee | athe: | i 
Epi ck . es yee. Aen Gi, ce ae “Seen BE ee pe x 13 a stru 
Re Sage is SNe Ss aan Miia i a ee a 
i. aks ee oe ee dete Cis SRE Se ane LP 
i Se 2 a eae ae ee on 
SO) pin RE Fae pres ae eee ee eS ee es. 
id fie eae At ie bees So is ped 
Poe 5 wc 
=a eee t 
pe effi 
“ais” 
Bee poi 
oe ma 
i fe z ; . 
aes ae los 
ee | 
Pe ees are 
aaa eas fee 
aes sto 
ae pet 
si ay fee 
ee oe be 
Sc la 
pes es ant 
pee ato 
Shae een eve 
Panes. ¥ cas 
eee, . 
Te ae bir 
ca 
ee er? los 
ae igs a rey 
bees gre 
. ee ee ty re 
ea § 
Pie 2 | 
yee ap 
eo in 
Layee 
ce i Breas Sean s 
ee Ee Baie in 
Bers ie it 
Be . 
Bene: Rape. # . TU 
Digb a hs ee es ‘ F 
Bis + eae tur 
See be q 
Bee Te ee 4 
Pa Socks Ties or " 
"SS aCiar Rinaots ee 
e i: ee ae 
eee aeen =_— ee ee : * 
ar a eee a Cae at ae _—— —- =a : = 
eens ae ——  — nn ee ete Eee eS 
pe SS a ‘ ee eon Se ‘ em ae ae aa eee ne ‘g 
St . éia ail ee LN OE. cers nial sali, ii 
tenet Ip . ge ‘+ —— ; I iiaiciitiaittaee eee eT coe Ln grammer oH 
Pr Ji {fae ge Co aap le i I ERSTE Ae 
Pens ae es ai f tn G Og Sp Be foe aaa el ee. iene ps8 Xp rat Hes 
ae one » Ie. meee, _ ke SSMS ie mates peel: We 
ae - BA Cn meee mee ee settee bia gc en GC eb cea ae pas a 
chy! Foe wie: gy of gill ole py eg 4 eh. Pe eae > a Be ee ee 0 OE AO aera ee ie ae coer vo i 
Bi ic) ae ig 2 millage ET ee a eee thine ey _g —- en ga MP rg ne ame i a pe 
aa : ‘ ee 4? ESS i ae tae 0 il ' by. Bs gO he a ee OT ‘ne AOR ae a EES 
ae 2 i ae A ed ae ee i; toes r ile 7 “3 os. en 7 al ge gs, tel bb wa we spiere x? 
Bk ig as ON a at . er ee ok ees Go Sj, on OST aN APP Maeda 5 
eee EE i cui “go 2 Wy Get MMi cae og brs cg ee agi be? +e ive AERC of ‘ 
He ea tees bon Bass et Seema is oi ee ae x b, 44 iat “ oe ‘er oh Fg bic Le oe igs Oat See : 
i eee Sy ae satis oa | a % we ae ee eee Pgh Be 3 
(s, ai seri. rae ee ee ey ag ah ae ve, os io Ag AE ee bay? i ih, SMC a ee ae 
ee Mu Gene"y ~ a i ok Das Bia Cog? PMs = Oe ota ae.” iy Ha Se 
pet Mice io tse ee eS = sag Te ieee tia ae ah oon Bae Baa WOME saith Net” 8 eae ee, See 
ae SA) a agll se ie ma ee em aoe & Ase” oe a ss eee Gry: Kee 3 ee enti sree 
pea es? omar Aa A. te ayes le a. ae ke Xt mes Oy Seek oe 267) oF alee pee aD ag ae bach eases elo, 
ade * & te b , " 4 oe - a P e 4 a - ons tate wk * a 3 = 
ST edie gee age ae as ee a ea seis -. Ee ‘ 4 : gogae Ba TE Pe lat eae apa ea ee 
rate 1S! CR. aco te i Apes: ga ie ; er" a Paani ee eto gS ace OR we eg me LS 
Cea es Mien So cee ual C eee’ es IAS, nk oS mum 2M 
meen ee Oo An Bees erie 8 if eo 4 : ees 4 = peg aman SS Siege 
oe ae eee | ae he Rarek ea eS ee SRL SCR TES sai — 
ts oleae baie ‘oe 
oo eae 
= a ee 
Ee ae 
be keel se a 
ie eae 
TE ea eo, 
boas aes” 
Seba yceys.: 
Si 
pee oe 
Ses et, ee —_ wes a ti Weed go ee 
merits act as ean ae at SDR oa Ba see a) tee 
eae ee ae ae Pane See Se a se ee or eg ch yey Boa: fecegs x 
ae = eam a erTENere Cea. oe ee Bo ae - 
gh Dena: eae Me EE eee eh pti es peat Wace nae 1 hoe: se 
ile EN pio tee aes * hairs ae 
fay: oe Ree ? Maas By 7 area ea a P 
ee eee iia are on _ . > 
Pa is Dee a er oo oh Ke et ” 
iy Roriege eee 


NG 


RA oe Oo OO 


. 


OCTOBER 1939 


395 


The One-Story Dairy Barn 


By S. A. Witzel 


MEMBER A.S.A.E. 


story barns came before the development of the pres- 
ent-day, two-story barns. During the past twenty to 
fifty years we have found American farmers planning for 
the day when they could have a modern barn with all of 
their feed and livestock under one roof. Those who were 
struggling along with one-story barns made every effort to 
make their dreams come true and to have their farms equip- 
ped with the so-called modern, two-story barns. These 
two-story barns when carefully planned have been very 
efficient. 
What has happened in recent years to change the view- 
point of many leading dairy farmers on this subject of barns 
may be summed up as follows: 


1 By concentrating the storage of all feed and the hous- 
ing of all or most of the livestock in one structure, heavy 
losses due to fire, windstorm, and tornado have resulted. 
Losses carried by both the farmer and his insurance company 
are the replacement costs of the buildings themselves, of the 
feed stored in the buildings, of the machinery, and the live- 
stock housed in them. 


2 Complete or partial loss of the farm income over a 
period of time during which new barns are built, a new 
feed supply is provided, and until the livestock can either 
be replaced or the herd built back to its original efficiency 
and standard of production. This is a loss that most oper- 
ators have felt they could stand once in a lifetime. How- 
ever, one heavy loss at an inopportune time and in some 
cases where fires have visited the same site or where a com- 
bination of fires, tornadoes, and windstorms have caused 
losses two or three times, the loss due to reduced operating 
revenue has frequently resulted in complete financial failure. 

3 Construction costs of two-story barns have continually 
grown and give promise of further increase as our local and 
regional timber supply continues to diminish. 

4 The growing practice among insurance companies-of 
appraising the actual insurance risk of each farm building 
in determining the premium to be required for protection. 


L: IS rather interesting to reflect on the fact that one- 


Presented before the Farm Structures Division at the fall meet- 
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5 The development of two methods of storing hay and 
grasses, both as silage and as dry chopped hay. 

6 The development of new machinery for mechaniz- 
ing the hay crop. 

7 The quest for something more efficient in the utili- 
zation of labor, feed, and capital. 

8 In areas adjacent to market, certain market advan- 
tages are secured by the erection of modern, streamlined 
barns of designs which provide sanitation, good appearance, 
and a place to produce the highest quality dairy products. 

9 The ever-increasing demand for higher quality milk. 

10 The availability of new materials, new construction 
methods, and new ideas of mechanization for the chore 
work in the barn. 

As a result of these factors and others not mentioned, 
we have found ourselves confronted with an increasing 
number of requests for one-story barn plans, the trend be- 
ing first noted back in the dark days of the depression in 
1933. It is significant to note that when farmers were hard 
pressed they looked to one-story barns for less costly shelter. 
During this time there has been development, and we still 
have a long way to go before we can say that we have a 
good solution to the problem. It is no longer a question of 
whether a one-story barn is better than a two-story barn. 
Requests are coming in for one-story barns, and we, as engi- 
neers, should take this opportunity to make new develop- 
ments, utilize new ideas, and, in general, start planning 
our barns for the next fifty years rather than to continue 
building them like we have for the last fifty. From an 
engineering viewpoint, I believe the one-story barn idea is 
practical, especially for farms where one or more of the 
advantages offered by one-story barns are of great impor- 
tance—for instance the housing of a herd of valuable dairy 
cattle representing a lifetime of constructive breeding and 
savings. Further, because of the great technological develop- 
ments which have taken place in the United States during 
the last decade or two, I can see no reason why we should 
not be able to greatly improve upon our present two-story 
barns if we complete our designs and offer our best talents 
in the solution of this problem. 

How are we going to build the one-story barn? There 
is a wealth of ideas and material readily available to help 
us solve this problem. There will probably never be any 
one material or any one method of construction which will 


A NEW TYPE OF DAIRY UNIT 


The dairy unit shown here was 
designed by S. A. Witzel and is 
built around the fireproof or fire- 
resistant one-story barn idea. A 
sanitary milk house with an insu- 
lated cooling tank, one silo for 
corn silage and another for grass 
silage, feed and grain storage, 
chopped hay, bedding, and loose 
hay storage and a convenient cattle 
yard are all a part of the plan. 
The arrangement is such that it 
will require the least possible 
amount of chore time and provide 
safe storage, comfortable housing, 
and good sanitation 
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replace all others. Undoubtedly the development of dairy- 
ing technique and of structures design will utilize present 
materials, new materials, and new methods of construction 
to continually improve the one-story dairy barn unit, should 
our major interest become centered in this new develop- 
ment. How are we going to plan the one-story barn storage 
structures and equipment that will be required to make the 
complete unit highly efficient, serviceable, low in cost, and 
enable the dairyman to produce high-quality milk at the 
lowest possible cost in dollars and cents, as well as in hours 
of labor and drudgery? This problem is more difficult and 
one which, it seems to me, is in urgent need of a more 
complete solution. The problem includes the arrangement 
of the barn itself and of all of the equipment, feed, and 
storage space necessary to make a complete workable unit. 
One-story barns have been built which are not a complete 
success because the entire plan was not completed by the 
designer or followed by the owner. Many of our one-story 
barns are not as complete as the typical two-story barn. This 
is a problem that is going to take much careful thought and 
no small amount of research for a practical and workable 
solution which will put the dairy barn in step with modern 
farming operations. In fact, we might be spurred into 
action if we compare our dairy efficiency with a competitor. 
New Zealanders with their milking sheds and their system 
of pasture management find that one man and one boy can 
take care of forty or more cows and all of the other neces- 
sary farming operations to supply the feed for the herd. 
Another consideration is the low cost of electric energy 
from the high line and the great opportunities for automa- 
tic operation. Chore time can and will be reduced in such a 
way that costs will be offset by cash savings plus increased 
cash income. The automatic drinking cup is a fine example. 
In the solving of these problems, it is my firm belief that 
we have an opportunity to lead the way to barn designs 
with improved efficiency in many respects. In fact, we may 
equal or surpass the efficiency of the New Zealand dairy 
farmer and his favorable climate if we will submit the 
problem to careful study, thorough research and engineer- 
ing development. 

It seems to me that if the one-story barn is to be a suc- 
cess, we will find it necessary to complete our design for 
the entire unit rather than for just the barn. Further, im- 
proved methods and equipment for shortening the chore 
time are in order. 

In addition to a windstorm in 1934 which leveled many 
barns, we had a large number of fires that year. We 
reasoned that if it was possible to build a one-story, fire- 
proof, windstorm-proof dairy barn at a reasonable cost, we 
could eliminate some of these fire hazards. We also started 
some research work on the storage of chopped hay in venti- 
lated containers to determine just what could be done with 
hay. It has been an accepted fact for some time that one- 
story dairy barns, with nearby storage for loose hay, would 
result in greater labor requirements and capital investment. 
However, if this storage space could be reduced in size by 
storing the hay chopped, and also if the handling of the 
hay out of storage could be simplified by having it chop- 
ped, there would not be so much objection to having this 
storage away from the barn. As a result of investigations 
on the storage of chopped hay in ventilated containers 
conducted by Duffee, Bruhn, and associates, specifications 
were prepared to provide storage for chopped hay which 
met the requirements based on these experiments. There 
are two principles which have been observed in planning 
these structures. First, hay should be stored so that there is 
not more than 9 ft of solid hay between the ventilated sides 
of a bin or mow. In this bin the hay will not heat if dried 
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to 20 per cent or less moisture content and if chopped with 
a 2-in cut. Second, in order to be practical, a low-cost struc- 
ture will be necessary. 

The silo is a standard unit which can be built at fairly 
reasonable cost, and it may be built with ventilated walls 
or a ventilated wall may be placed on the interior of the 
silo. A ventilator shaft up through the center of the silo 
provides the interior ventilation, and for convenience it is 
suggested that grain and feed storage be accommodated 
on the first floor. In order to store bedding in this structure, 
it would probably be necessary to provide an additional bin 
or partition wall in the hay-storage portion of the structure. 
The other unit is simply a hay shed which has been pro- 
vided with ventilated bins and partitions, and such a struc- 
ture could of course be provided with a hay track so that 
loose hay might be stored if the season is favorable and 
should the owner desire to do so. In this type of storage 
it is important that the hay-storage structure be located a 
sufficient distance from the barn, so that in case it did burn 
there would be no damage to the barn itself or the silo 
between the barn and the hay storage unit. 


Along with the development of suitable storage units 
for the storing of chopped hay, we have another develop- 
ment which has paralleled this work in the field of legume 
silages. This method of hay storage is being rapidly 
accepted, and it does provide a method of storing hay which 
is safe from fire. Machinery now being developed for 
handling the green hay crop may greatly alter the feed 
storage requirements. 

The interior arrangement of the barn will probably be 
no different for the one-story structure than for a typical 
two-story barn where we have a general-purpose barn which 
is suitable to the production of high quality milk and which 
is adaptable to mechanization with labor-saving equipment 
far beyond what is general practice today. A run barn may 
offer possibilities for reducing labor in feeding and taking 
care of cattle, as well as manure removal; it also offers the 
possibility of reducing the equipment cost and may simplify 
the mechanization of the chore job. 

Perhaps no other single phase of one-story barn con- 
struction has received more attention than the wall. The 
types of wall construction shown in the accompanying 
drawing are all practical and if properly designed will give 
suitable results in colder climates. There are other types of 
wall construction which are also suitable, but these types 
have been selected because they illustrate three important 
classifications of walls based on the fire hazard involved. 

Each building material seems to have a roof type to 
which it is best adapted. In so far as housing the dairy 
herd is concerned, any one of the roof types shown in the 
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accompanying drawing would be suitable for good housing 
conditions. 

In the accompanying drawing is shown the desirable 
types of flat roof construction which will be low in cost, 
warm, and offcr minimum difficulty with moisture condens- 
ing on the ceiling or in the roof construction itself. Parapet 
walls on barns with flat roofs provide an unnecessary ex- 
pense and, I believe, our plans should not show this ques- 
tionable detail which adds cost to the construction of the barn 
and trouble in the way of upkeep through the years ahead. 

When working on the one-story barn problem in 1934, 
a drawing was made of a one-story barn. See accompanying 
drawing. The neat, attractive appearance of this structure 
gave us courage to go ahead with the idea. At the same 
time the great need for improved hay storage practices gave 
us courage to go ahead with the chopped hay research. 
Encouragement also came from farm machinery trends and 
research. This included the development of small tractors, 
low-cost implements, and new ideas and plans being made 
for machines to mechanize the hay crop. Also we were 
encouraged to investigate the A.I.V. silage and helped 
develop the molasses silage process for preserving legume 
hay and grasses. 

Suitable one-story barns may be constructed with almost 
any of the common building materials now generally avail- 
able. In the arrangement of a layout of plans utilizing 
wood construction, it would be important that the barn be 
located a safe distance from the hay-storage unit. As a 
result of this arrangement, some convenient method of 
quickly transporting hay, bedding, and feed from the stor- 
age to the animal shelter must be devised. Structures of 
fire-resistant construction may be built at a reasonable cost. 
Even with fire-resistant or fireproof structures, it is impor- 
tant that the hay storage be located at a safe distance from 
the barn and equipped with suitable fire doors and fireproof 
partitions, to secure the greatest benefits from having a 
ye peg storage for hay. In designing the walls and roofs 
of any material, it will be important to study the problem 
of condensation and moisture. We will want to eliminate 
all the hazards to the structure itself that we can anticipate 
and be prepared to remove hazards that develop after con- 
struction. Sufficient insulation will be provided to make 
the structure comfortable at reasonable cost. Perhaps a small 
amount of condensation might be tolerated on the walls of 
a masonry structure. However, surely no condensation 
should appear on the roof. Perhaps we should explore the 
possibilities of using less insulation and a little artificial heat 
to keep the animal shelter dry and comfortable. The eco- 
nomics of the problem should, of course, govern the solution. 

In investigating the cost of barns of different types of 
construction, the least expensive construction is the wood 
frame type. In the fire-resistant class, light-weight concrete 
blocks with the air spaces filled with insulation material, 
with 1/4, in of cement plaster on the interior, and with a 
roof built of wood joists, 2x8-in or other necessary size, 
provide a structure of lowest cost. On the lower side of 
this wood joist construction, standard galvanized metal lath 
and one inch of cement plaster could be applied. A 6 or 
8-in thickness of dry fill insulation of fireproof material 
would be provided between the joists. A wood deck and 
built-up roofing completes the roof construction. In a build- 
ing of this type there would be very little danger of a fire 
seriously damaging either the structure or its contents. To 
protect the insulation from moisture, it is suggested that 
ventilation be provided across the barn, from one side to 
the other, just under the roof boards. 

The one-story barn is here to stay, and the extent of its 
acceptance is largely dependent upon the development of 
the machinery for mechanizing the hay crop, the develop- 
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ment of machinery for taking care of the chore job, the 
trend of hay-storage practices, and the completed designs 
themselves, which should be made only after taking all 
factors into consideration. , 

Epiror’s Note: Working drawings for the one-story dairy barn 
designed by the author of this article and shown in one of the 
accompanying illustrations are available at the cost of blueprinting 


and mailing. Address S. A. Witzel, agricultural engineering depart- 
ment, University of Wisconsin, Madison. 


Discussion by A. E. Waterman* 


MEMBER A.S.A.E. 


CL ae all the emphasis that has been placed 
on the question of establishing ideal envi:onmental 
conditions, as they relate to the health and productivity of 
farm animals, it is indeed surprising that today’s major farm 
building problem—the fire hazard—has until quite recently 
been almost neglected. It is true that a wealth of material 
has been compiled, much of it statistical as to the extent of 
the toll exacted annually, but very little has been accom- 
plished toward a fundamental change in building design 
which would not only tend to reduce the hazards, but which 
would at the same time make available to farm people a 
plan which is within their reach economically. To a suc- 
cessful solution of this problem, the agricultural engineer 
can well direct his efforts. 

The average farmstead building group consists of from 
six to eight units. In assembling these structural units, all 
too often the prime consideration has been the convenience 
of the owner and his helpers in going from unit to unit 
in doing the daily chores. Since most of the existing farm 
buildings were erected during a period when almost every 
farm had a wood lot, it logically followed that lumber 
constituted almost the sole building medium. 

Within the past decade important steps have been taken 
by farm building engineers and architects to reduce the 
farm fire hazard. These measures deserve encouragement 
and further development. With the development of im- 
proved farm machinery, new avenues of approach to the 
fire problem are open to the engineer who designs farm 
buildings. The vital storing of hazardous forage crops can 
effectively be handled in a manner conducive to a substan- 
tial reduction of the fire risk. 

The accompanying illustration shows a farmstead group 
for a well-managed 120-acre farm. It is presented not as 
an example of the ultimate in farm planning, but rather to 
present an example of how today farm planners are taking 
steps to eliminate, in so far as it is humanly and economi- 
cally possible, the tremendous risks connected with the 
storage of crops over the heads of valuable livestock. 

While there are as many ideas for setting up an ideal 
farmstead as there are designers, certain fundamentals must 
be observed. With a layout similar to the one illustrated, 
while the matter of convenience has not been overlooked 
and, in fact, has been emphasized, the important considera- 
tion has been to incorporate a high degree of fire resistance 
in the individual units, as well as in the group as a whole. 
Note the use of one-story units throughout, except in the case 
of the dwelling. The one-story unit offers, in addition to low 
cost fire resistance, far less resistance to wind. The latter 
is an important consideration on any farm where high winds 
do great damage to high structures which offer great resist- 
ance. Here one-story stables have replaced the old familiar 
hay loft barn. The buildings are a ame separated but 
connected with passageways to afford protection from the 
weather. Adequate storage facilities have been provided 
for chopped hay, chopped straw, silage, and grain. Storage 


*The author is architectural engineer, James Manufacturing Co. 
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compartments are separated from 
stock housing compartments by 
self-closing fire doors. 


Separation of structures is highly 
important in any farmstead layout. 
When it is considered that the heat 
generated in an intense hay fire may 
reach a temperature of 2200 deg 
and that the kindling point of pine 
lumber is approximately from 750 
to 950 deg, it will be seen that 
wood covered buildings adjacent to 
a burning structure can be readily 
fired by radiant heat, to say nothing 
of flying sparks and embers carried 
by wind and heat waves. A remedy 
in the case of existing buildings 
lies in covering all exterior surfaces “~*~ 
with fire-resisting materials, of 
which there are many available to- 
day within the reach of the average “= 
farmer. Non-combustible roofings 
and sidings can be applied to guard 
against external attack, and when it is considered that some 
of these materials, in addition to offering resistance to fire, 
dispense with the necessity of periodic painting, their econ- 
omy becomes readily apparent. 

In new barn units, a forward step can be taken in sepa- 
rating the highly dangerous crop storage from the stable 
proper. Relatively dry hay when stored in a loft over the 
stable constitutes one of the most prolific sources of farm 
fires. Spontaneous combustion, carelessness with lanterns, 
smoking in lofts, and defective wiring take a terrific annual 
toll. 

Obviously, if crop storage is provided in a detached 
unit of proper design, it will be possible, in the event of a 
fire originating therein, to confine and localize the damage. 

This plan calls for the construction of a simple one- 
story stable, the sole purpose of which is to provide proper, 
comfortable, and healthful housing for livestock. This unit, 
if built with a wooden frame, covered on all exterior and 
interior areas with a non-combustible material, will not only 
afford a substantial degree of fire resistance, but will also 
be within the reach of the average farmer as to cost. Such 
a building can be equipped with fire resisting doors and 
windows at relatively little cost, thus further increasing its 
fire-resistive qualities. 

Units of this kind can easily be insulated in walls and 
ceiling to conserve animal heat and to promote livestock 
health and economical production. The one-story stable 
unit lends itself particularly well to a satisfactory solution 
of these problems—problems which should receive careful 
and intelligent attention in any farm building designed to 
house livestock. 

There are other materials which lend themselves equally 
well to the construction of one-story stables. In the field of 
masonry there are brick, hollow tile, concrete block, glass 
block, concrete walls and flat slab concrete ceilings available 
for the purpose. All of these materials are designed to ren- 
der practical, useful service when proper thought is given 
to Pte insulation. 

The designer of fire-resistive farm building units need 
be at no loss for a good selection of materials. Manufac- 
turers have maintained research and engineering depart- 
ments for years in a sincere effort to develop fire-resistive 
and fire-proof materials and methods which will not only 
render more effective service but which, to succeed, must 
be and are within the cost range of the average good farmer. 
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As to the detached hay and crop storage unit, much 
progress has been made in recent years for safer, better 
storage. Chopped crops are being used more generally, and 
this practice makes possible the aeration of hay masses in 
storage—a practice not economically attainable in whole 
hay storage which requires approximately twice the cubic 
space in storage necessary for chopped hay. 

A properly designed chopped crop storage unit stores 
hay, straw, corn fodder, and certain other crops and is so 
ventilated that liberation of excess gases, vapors, and heat 
units generated in the curing process is possible, thus con- 
siderably reducing the danger of self-ignition. 

Baled and mechanically dehydrated chopped hay also 
have a place in any consideration of present day fire- 
resisting storage methods, since they also lend themselves to 
compact storage. 

It is fitting also to emphasize the architectural aspects 
of the farmstead group. The long, low, horizontal pro- 
portioning of the farmstead group, with all units close to 
the ground, harmonizes with the broad, sweeping lines of 
the countryside. Such a grouping, accentuated by an occa- 
sional tall, clean, cylindrical form, will do much to improve 
the rural scene. 

In closing, it might be well to say that no service the 
agricultural engineer can render will transcend in import- 
ance the effective steps he takes toward dimming the per- 
petual farm building bonfire which today lights up the 
skyline across our entire continent. 


Discussion by J. D. Long* 


MEMBER A.S.A.E. 


eee years ago I presented before this Society a paper 
on the one-story milking barn as the type almost uni- 
versally used in California (See AGRICULTURAL ENGINEER- 
ING for November 1931, vol. 12, no. 11). From the tradi- 
tional pole-frame barn with central hay mow and livestock 
sheds either side as the basic dairy structure had been 
evolved a series of five barn designs used solely for milk- 
ing: parallel stall walk through; single string; two string, 
face in; two string, face out; and four string designs. Other 
experimental designs were also considered, which with the 


*Assistant professor of agricultural engineering, University of 
California. 
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possible exception of the tandem-stall, walk-through design, 
have not received any appreciable development or acceptance. 

Through a long-time cooperative project with the Cali- 
fornia state department of agriculture and the state associa- 
tion of dairy and milk inspectors sets of detailed plans for 
these standard designs were prepared by the University of 
California and have passed through two general revisions. 
Projects by various municipal public health departments to 
improve the dairy structures in their milk sheds to meet 
the minimum standards indicated in these plans, and recent 
legislation empowering the state department of agriculture 
to establish uniform standards for such housing have re- 
sulted in a demand for these plans in excess of any normal 
building program, as indicated in the accompanying table. 
The selection of design was influenced in many cases by the 
local dairy inspector or tradition, and so does not neces- 
sarily reflect the dairyman’s opinion as to the relative merit 
of the different designs. 


PLAN DISTRIBUTION BY AGRICULTURAL EXTENSION 
SERVICE OF THE UNIVERSITY OF CALIFORNIA 


esign . Six-year total to August 1938 
Parallel stall, walk through 388 
Single string 652 
Two string, face in 566 
Two string, face out 288 
Four string 73 


(Note: A charge of 65 cents to 75 cents per set was made for the 
plans.) 


Considering an average construction cost of about $1500 
indicates a potential construction of $3,000,000 represented 
by this plan distribution. Such a sum certainly warrants a 
careful consideration of the relative economics of the five 
structural designs. With this in mind advantage has been 
taken to obtain some preliminary construction cost and labor 
of operation data, using senior agricultural engineering stu- 
dents registered in a summer field course as observers, Such 
studies are not sufficiently broad in scope or sufficiently 
exact to warrant definite conclusions, but have provided 
some interesting comparisons. Incidentally, they constitute 
an excellent class problem in production economics. 

One such class included only one student with any previ- 
ous dairy farm experience. The data and resulting opinions 
were therefore those of embryo engineers relatively free of 
prejudice. In other classes it was not uncommon to find 
students with dairy experience permitting that experience 
to influence their work, usually in favor of the design with 
which they were best acquainted. An attempt was made 
to keep the instructor's presentation entirely unbiased. 

On this particular year a group of eleven market milk 
dairies of the better class was selected as representative of 
the best practical dairies to be found in the geographical 


- area which could be covered. These included representa- 


tive structures of four of the five standard designs with a 
wide range of building layouts and interior equipment. The 
smallest milking herd numbered twenty-two cows, the prod- 
uct being sent in bulk to a central distribution plant. The 
largest herd numbered about 300 cows, the product being 
certified milk distributed in the San Francisco Bay area. 

The objective of the study (other than an insight into 
dairy management methods and practices) was to determine 
the labor efficiency, as measured by the per cent of total 
milking time actually spent in milking and stripping, and 
the unit cost per cow of the milking barn and milk house, 
exclusive of all mechanical equipment. 

The students early recognized that the physical activity 
and routine of the laborer was a most important factor in 
determining the efficiency. Other factors, including unit 
production of the animals and the type of equipment used, 
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caused a considerable variation. The amount of time spent 
in productive work drawing milk compared to the total for 
bringing up cows, washing, feeding, milking, carrying, and 
dumping milk and cleaning up the barn was, however, 
considered a suitable index Te the purpose. 

The unit cost determination was involved because it 
could be secured only from the individual dairyman’s 
remembrance of his structural costs, and these varied greatly 
for different qualities of buildings erected at different times 
when unit costs varied. A more suitable method probably 
would be to assume a graduated scale of unit costs, depend- 
ing on the size and type of structure. 

Theoretically, it was believed that the higher unit cost 
layouts should show an increase in labor efficiency, which 
might become a maximum at some optimum investment. 
The ratio between cost and efficiency was considered an 
index of the optimum investment and design. 

As might be expected, the data obtained contained wide 
variations and is valuable only as an indication of one 
attempt to evaluate different structural designs. The sum- 
mary of the project showed the following average figures: 


Cost Labor 
Design Number percow efficiency RatioE/C 
Parallel stall, 
walk through 3 $54.80 66.5 1.21 
Single string 3 48.80 50.6 1.04 
Two string, face in 4 60.40 45.7 0.76 
Four string 1 51.00 69.0 1.35 


It is probably more significant that each of the class 
members expressed a personal preference for the walk- 
through design. 


Qualities of the Engineer 


A A citizen who has had the opportunity of higher 
education, the engineer is in a position to give critical 
thought and support to measures initiated for the public 
good. As a result of his education and experience, he is 
trained in the technique of honest thinking. He analyzes 
current problems by reducing them to their simplest terms 
and discriminates between reliable and faulty data. He is 
trained to distinguish between the possible, the probable, 
and the actual. A basic contribution of the engineer to 
society is his respect for the truth and his training in 
reasoning correctly and cautiously from given premises. 
The engineer in speaking to the public tends to argue for 
the best plan, to tell the “whole truth,” as he sees it, 
partly because of his education, partly from habit, and 
partly because of his reputation for being logical, consis- 
tent, and impartial. 


If the energy and ability of the engineer have created 
wealth and physical comforts, they have also endangered 
social stability. If the engineer realizes and assumes respon- 
sibility for the technological advances, as he has, he must 
also recognize the dangers and consequences resulting from 
his work. For every offensive advance in war and industry, 
a protective defense is soon evolved. For every defect or ill 
created, a compensating benefit eventually arrives or a super- 
seding improvement eliminates the original complaint. The 
physician heals, the educator teaches, the lawyer adjusts 
human relations; but the engineer for his part will be called 
more and more to direct the mass effort of his race. He is 
society's indicated master planner, its research worker seek- 
ing truth, and the conservator of its natural resources for 
coming generations. From “The Engineer in Public Ser- 
vice,” by Joseph M. Byrne, Jr., in “Mechanical Engineering” 
for October 1939. 
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Industry Seminar Completes One-Week Program 


EFINEMENT of program and _ar- 
rangements marked the second annual 
A.S.A.E. Industry Seminar September 11 to 
15, in which 97 college men studied repre- 
sentative operations and methods of the farm 
equipment industry through visits to plants 
and hearing talks by leaders in the respec- 
tive phases of operations of the six manu- 
facturers visited. 

Twenty-nine states and one province of 
Canada were represented in the group, 
which included 51 junior and senior stu- 
dents in the power and machinery branch 
of agricultural engineering, 29 faculty agri- 
cultural engineers in power and machinery, 
and 17 faculty men in farm management. 

States which sent delegates included Ari- 
zona, Arkansas, Georgia, Idaho, Illinois, 
Indiana, lowa, Kansas, Kentucky, Louisiana, 
Michigan, Minnesota, Mississippi, Missouri, 
Nebraska, New York, North Carolina, North 
Dakota, Ohio, Oklahoma, Oregon, Pennsyl- 
vania, South Carolina, South Dakota, Ten- 
nessee, Texas, Virginia, West Virginia, 
and Wisconsin. The Province of Saskatche- 
wan, Canada, was represented. 

From assembly points in Chicago, Mo- 
line, and Minneapolis the group traveled to 
Minneapolis, Moline, Peoria, Chicago, La- 
Porte, and South Bend, visiting plants and 
hearing programs offered by the cooperating 
manufacturers, which included the Minne- 
apolis-Moline Power Implement Co., Deere 
and Co., Caterpillar Tractor Co., Interna- 
tional Harvester Co., Allis-Chalmers Mfg. 
Co., and Oliver Farm Equipment Co. 

Typical procedures and methods of the 
industry ranging from determination of farm 
demand, through the various phases of de- 
sign, development, testing, manufacturing, 
distribution, and servicing were covered in 
the week’s program. 


A canvas of opinions of both students 
and faculty men attending the seminar indi- 
cated a practically unanimous feeling that it 
accomplished its stated objectives, which 
were as follows: 

1 To acquaint students and instructors in 
agricultural engineering with essential facts 
about the tractor and farm implement in- 
dustry. 

2 To give them a better understanding 
of the aims, ideals, and objectives of the 
industry and of its problems and organiza- 
tion. 


3 To give them a wider perspective of 
the functions of the industry in the produc- 
tion, sale, and servicing of its products. 

4 To promote the friendly spirit of co- 
operation that exists between educational in- 
stitutions and the industry through a better 
understanding of the industry’s problems 
and functions. 

5 To afford an opportunity for students 
and instructors to obtain first-hand informa- 
tion on the designing of machines, selection 
and testing of materials, manufacturing pro- 
cesses, advertising, selling, financing, and 
distributing of machines, that they may have 
a better understanding of the part the in- 
dustry plays in modern agriculture. 

6 To give students an opportunity to 
study the industry as one which may afford 
them employment after graduation. 


Representatives of the cooperating manu- 
facturers who were responsible for the pro- 
grams offered by their individual companies 
were Bon D. Grussing of Minneapolis- 
Moline, Theo. Brown of Deere, Harold H. 
Sunderlin of Caterpillar, Arthur W. Turner 
of International Harvester, Frank J. Zink of 
Allis-Chalmers, and L. P. Richie of Oliver. 

Harry G. Davis acted as general represen- 
tative of the cooperating companies, coordi- 
nating their programs and taking charge of 
transportation and accommodations. 

At the request of E. W. Lehmann, who 
for the past two years has served as chair- 
man of the A.S.A.E. committee arranging 
the seminar, I. D. Mayer has been appointed 
to take over this responsibility. 


Soil Scientist Passes On 


FORMER member of the American So- 
ciety of Agricultural Engineers, Pro- 
fessor Charles F. Shaw, for twenty-six years 
head of the Division of Soil Technology 
at the University of California, passed on 
after a very brief illness on September 12. 
Professor Shaw was one of the most out- 
standing soil scientists of his time, particu- 
larly in the field of soil morphology. His 
work and influence extended beyond the 
bounds of California and the United States, 
to Australia, China, Mexico, and Europe, 
where he has traveled rather extensively and 
worked for periods of varying lengths. 
Professor Shaw’s work at the University 
of California will be taken over by mem- 
bers of his former staff. Walter W. Weir 
(Member A.S.A.E.), drainage engineer of 
the Division, has been placed in active 
administrative charge of the Division of 
Soil Technology, and Professor R. Earl 
Storie (Member A.S.A.E.) and Mr. Weir 
will take over Professor Shaw’s work in 
teaching soil morphology. Professor Storie 
will be responsible for the supervision of 
soil survey and similar work in which the 
University is engaged both independently 
and in cooperation with the division of 
chemistry and soils of the U. S. Bureau of 
Plant Industry. 


ASAE Meetings Calendar 
December 4-8—Fall meeting, technical 
divisions, The Stevens, Chicago, Ill. 


October 20—Tennessee Section, Knox- 
ville, Tenn. 


Tennessee Section Planning 
Program 


LANS are under way for a one-day 

meeting of the Tennessee State Section of 
the American Society of Agricultural Engi- 
neers, to be held at Knoxville, Friday, Octo- 
ber 20, according to G. E. Martin, secretary 
of the Section. 

The meeting will be held in the agricul- 
tural engineering building of the University 
Farm campus. 

Registration at 10:30 will be followed by 
opening of the meeting at 11, when Ira 
Knox will present a paper on “Rural Elec- 
trification Development in The Tennessee 
River Valley.” 

Dean M. Jacob of the College of Agri- 
culture, University of Tennessee, will open 
the afternoon program with an address on 
“Tennessee's Need for Agricultural Engi- 
neering.” 

“Vegetal Control of Farm Runoff Waters” 
by J. Clyde Bowles will be the soil and 
water conservation interest in the program, 
and will be followed by discussion. 

E. K. Rambo is to present a paper on 
“Tennessee Farmers and Their Machinery,” 
which will be based on a survey made by 
him during the past summer. It is indicated 
as of special interest to farm equipment 
dealers and distributors, as well as to agri- 
cultural engineers. This paper will also be 
discussed from the floor. 

Before adjournment G. E. Martin, secre- 
tary of the Tennessee State Section, will 
head a roundtable discussion on “Planning 
Ahead for the Tennessee State Section.” 

The Section has invited the American 
Society of Agricultural Engineers to hold its 
annual meeting in Knoxville in 1941 and at 
this time will discuss preliminary plans for 
playing host to the Society on that occasion 
if the invitation is accepted. 

Invitations have been extended by the 
Section to a number of leaders in other 
branches of agricultural science and practice 
in Tennessee to attend the meeting. A.S.A.E. 
members from outside the state and other 
interested persons who may be in the vicin- 
ity on October 20 will also be welcome. 

Visiting ladies will be entertained by 
wives of the Knoxville members at an after- 
noon tea. 

A football game in Knoxville October 21, 
between the University of Tennessee and the 
University of Alabama is mentioned as an 
added attraction. 


(News continued on page 404) 
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CATERPILLAR ASSURES 
DEPENDABLE DIESEL 
SERVICE WITH.--- 
cre- | The soil deals savagely with farming equipment but pulling a NICKEL ALLOY STEELS: 


vill | 21’ homemade disc over 10 acres an hour is just another of 

ing the jobs D-2 Caterpillars are doing day in and day out. Cater- SAE 3140......for power take-off shaft and gears. water 
= A % . nee pump shaft and engine clutch shaft, 

| pillar engineers have long depended upon the increased abili- eeun 4 “ag tego ca 

its | ties of Nickel alloy steels and Nickel cast irons to assure de- 9 74” 4140 --- Tor Steereng clutch: yokes and’ sprocke 


1 at dabl fi d thus to d Gee drive shaft. 
pendable performance and thus to decrease operating costs. a LS ae ee ee 


ion | Double discing and dragging 40 acres of heavy Illinois soil in ion and shaft, main drive bevel gear, and 
14 hours is tough going. No wonder the farmer proudly de- main drive bull gear. - 
the [ clared his D-2 Caterpillar Diesel a consistent performer and —_— SAE 4820...... for transmission gears, lower transmission 
a hard worker. Nickel alloy steels help build owner satisfac- ee ee Ee 

LE. tion by cutting down upkeep costs — and guarding against 
breakage. Nickel alloyed into metals imparts wear-resistance 
_ and increased ability to withstand shock and stress. 
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S = ' | HERE ARE TWO HALVES to thhto 


ENGINEERING RESEARCH, sponsored by oil com- 
panies, tractor companies and the Ethyi Gasoline Cor- 
poration, which proves that high compression increases 
the power of a tractor as much as 23%. 


BEFORE: 20 HORSEPOWER (Rear wheel with engine at 1250 AFTER: 24.6 HORSEPOWER (Rear wheel with engine at 1250 r.p.m. 
r.p.m. and full load). This low compression tractor which was and fullload). The same tractor was fitted with a high compression 


tested had a compression ratio of 4.32 to 1, was equipped with a cylinder head, raising its compression ratio to 6.14 to 1. The manifold 
“thot” manifold to vaporize the distillate it burned. The best was changed to the “‘cold”’ type, improving engine efficiency, because 
grade of distillate available was used in all tests. the fuel used was regular-grade gasoline (containing tetraethy] lead). 
Pee ree Pt a ee jos MR Oe Le ee 
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VIRTUALLY A LABORATORY ON WHEELS, this tractor is fit- SYNTHETIC PLOWS. The tractor under test hauls a special 
ted with instruments to measure tractor pull and speed, engine second tractor on the smooth surface of a dry desert lake bed 
speed, fuel consumption, air consumption, ignition timing, intake rather than plowing or doing other field work, because the mo- 
manifold vacuum, exhaust gas pressure and oil pressure. The tion of the tractor over a farm field would make the sensitive 
temperatures measured included cooling water, crankcase oil, car- instruments record inaccurately and because soil conditions do 
buretor air, fuel, intake manifold fuel-air mixture and exhaust gas. not stay constant during lengthy tests. The load is measured 

by a drawbar dynamometer which connects the two tractors. 
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7 OUT OF EVERY 10 FARMERS who have decided on the 


FARMERS’ PREFERENCE, as shown by a survey 
made by 43 farm magazines in which 7 out of every 
10 farmers who have decided on the type of tractor 
they will buy next, chose high compression. 


of 
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type of tractor they will buy next have already decided to buy 
a high compression tractor, according to a national survey 
made recently by 43 National and State farm magazines in 


GASOLINE USE UP 49%. The most recent figures available 
show that in three years gasoline use for non-highway purposes 
(mostly farm use) has increased from 903,866,000 gallons per 
year to 1,349,834,000 gallons per year, indicating greatly in- 


cooperation with the Ethyl Gasoline Corporation. 


HERE are two halves to the story 

of high compression tractors— 
extensive engineering research 
sponsored by tractor companies, 
oil companies and the Ethyl Gaso- 
line Corporation, and the over- 
whelming preference for high com- 


* pression by farmers who are about 


to buy new tractors. 


A recent two-year series of tests 
showed a 23% increase in the rear- 
wheel power of a tractor when the 
compression ratio was increased and 
the intake manifold was changed 
from a “‘hot’’ type to a ‘‘cold”’ type 
and the fuel was changed from dis- 
tillate to regular-grade gasoline 
(containing tetraethyl lead). Most 
tractor dealers know that many 
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farmers who have distillate-type 
tractors use gasoline anyway be- 
cause it gives them better idling 
and warming up and stops oil dilu- 
tion. These recent tests show that 
higher compression ratios and cold 
manifolds would give such farmers 
all of the benefits that regular- 
grade gasoline makes possible. 


A recent national survey shows 
that farmers are well aware of the 
benefits of high compression trac- 
tors, since 7 out of every 10 who 
had already decided on the next 
type of tractor they would buy 
planned to buy high compression 
tractors. This survey was con- 
ducted by 43 representative Na- 
tional and State farm magazines 


creased use of gasoline on the farms of the United States. 


in cooperation with the Ethyl Gaso- 
line Corporation. 

Today twelve manufacturers are 
building high compression tractors. 
They offer either standard models 
or high compression equipment op- 
tionally at no extra cost. More 
high compression models are on 
the way. 

Are you prepared with what the 
really successful tractor dealer 
must have—the ability to talk, 
demonstrate and sell high com- 
pression tractors? Ethyl Gasoline 
Corporation, Chrysler Building, 
New York, N. Y., manufacturer 
of anti-knock fluids (containing 
tetraethyl lead) used by oil com- 
panies to improve gasoline. 
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AGRICULTURAL ENGINEERING 


News Letter 


from AMERICAN ENGINEERING COUNCIL 


TNEC SUGGESTS TIGHTENING PATENT AND 
TRUST LAWS 


N A preliminary report submitted to 
] Congress before its adjournment the 
Temporary National Economic Committee 
recommends. a number of far-reaching 
changes in present laws respecting the grant- 
ing and use of patents and the prevention of 
acts in restraint of trade. 

Its recommendations regarding patents 
fall into two divisions. The first embodies 
seven suggestions made by the Department 
of Commerce for the simplification and 
speeding up of the handling of patent appli- 
cations, and the prevention of the deliberate 
use of patent office delays as a means of 
prolonging the life of a patent. Five of 
these have already been enacted into law 
and the other two are awaiting final action. 

The second group, suggested by the De- 
partment of Justice, are much more contro- 
versial. Feeling that the TNEC record 
“‘Abundantly demonstrates that patent prac- 
tices now current . . . seriously invade the 
deep-rooted national policy against monopoly 
and restraints of trade,’ the Department 
recommends the outlawing of the use of 
any restriction in licenses or other grants of 
patent privileges by the owner of a patent 
unless he can clearly demonstrate that such 
restriction is necessary to promote science 
and useful arts. In any event it is proposed 
to prohibit restrictions relating to produc- 
tion, price, methods of distribution, or 
geographical areas of production or sale 
within the United States. To prevent such 
restrictions it is recommended that all agree- 
ments relating to patent rights be in writ- 
ing, and that a copy be filed with the Fed- 
eral Trade Commission. Violations would 
be punishable by forfeiture of the patent 
to the government. 

It is further proposed to prohibit infringe- 
ment actions against any licensee under a 
patent, or user or lessee of a patented arti- 
cle, until after a judgment shall have been 
secured against the grantor of the license, or 
the seller or lessor of the article, except in 
cases when the latter is legally inaccessible. 
This proposal is aimed at “one of the most 
serious abuses in the patent field: The use 
of litigation as a deliberate weapon of 
business aggression.” 

Regarding the anti-trust laws, the com- 
mittee again endorses ideas presented by the 
Department of Justice. Under the present 
system the Department has the choice of two 
methods of prosecution: civil or criminal. 
The first results, when successful, merely in 
an injunction against the practice com- 
plained of; it is therefore ineffective as a 
preventative because no businessman will 
refrain from a questionable practice if the 
only penalty to be feared is a court order 
to stop doing it. The Department therefore 
relies principally upon criminal prosecu- 
tions, which are unsatisfactory for technical 
reasons and because “it is frequently very 
difficult to enforce criminal penalties for 
unlawful acts which have a pernicious eco- 
nomic effect but which are done by respon- 
sible and well-intentioned men.” Proposed, 
therefore, is a new civil remedy: An action 
directed against the offending corporation 
and its officers and directors that would, if 
successful, forfeit to the government “twice 
the total of net income received by or 
accruing to such company (or officer or di- 
rector) during the period of violation.” In 
addition, the employment of the officers or 
directors responsible would be terminated. 


+ 


“These provisions are designed to make a 
violation of the anti-trust laws a very bad 
business risk both for the company and for 
its responsible officers and directors.” 

Plans of the TNEC for its activities dur- 
ing the fall and winter were later announced 
by Chairman O’Mahoney. Dates are neces- 
sarily tentative, but according to present 
plans the committee will take up the fol- 
lowing subjects: August 21, industrial in- 
surance; September 18, the oil industry; 
October 15, the steel industry ; November 1, 
investment banking; November 15, Euro- 
pean cartels; December 1, anti-trust laws; 
December 15, industrial expansion. Other 
subjects that may be considered in hearings 
include cooperatives and the impact of tech- 
nology on employment. 

An effort will be made to conclude public 
hearings by January or February so that a 
complete report may be submitted to Con- 
gress not later than March 1, 1940. 

Late in July the committee concluded its 
hearings on the building industry, designed 
to bring out the “rigidities’’ hampering 
home construction and tending to raise the 
prices of housing. Witnesses cited many 
examples of costly restrictions due to trade 
customs of material suppliers, building 
codes, labor union restrictions, and other 
factors. Assistant Attorney General Thur- 
man Arnold seized the opportunity to an- 
nounce his impending drive in a number of 
key cities, in which he will attempt to 
secure indictments against violators of the 
anti-trust laws in the building industry. 


CONGRESSIONAL ACTIONS AFFECTING THE 
ENGINEERING PROFESSION 


Work Relief. Continuation of the Civil- 
ian Conservation Corps until July 1, 1943, 
was authorized (Public Law No. 326) and 
$295,000,000 voted to carry it through the 
current fiscal year (Public Law No. 8). 


Housing. A census of housing, to be 
taken as part of the regular 1940 census of 
population, was authorized at a cost of 
$8,000,000. Questions will be added to the 
schedule to develop information regarding 
the number, character, and geographical 
distribution of dwelling units and the so- 
cial and economic characteristics of their 
ownership and use. (Public Law No. 385.) 


Patents. Five of the seven bills introduced 
to give effect to the recommendations of 
Commissioner of Patents Conway P. Coe 
before the Temporary National Economic 
Committee were passed. These are, in gen- 
eral designed to speed up applications for 
anes and their consideration, and may be 

riefly summarized as follows: Reduction 
from 2 years to 1 year in the allowable 
time for public use of an invention before 
applying for a patent (Public Law No. 
286) ; reference of interferences to a three- 
man board of examiners and the issuance of 
a patent immediately after their decision, 
even though an appeal may be taken (Pub- 
lic Law No. 287); reduction from 6 
months to 3 months in the time allowed for 
paying the final fee after notice that the 
application has been approved (Public Law 
No. 358); a reduction in the time allowed 
for copying claims from previous patents to 
those granted within 1 year, instead of 2 
years (Public Law No. 288); permitting 
the Commissioner of Patents, at his discre- 
tion, to require an applicant to respond to 
Patent Office actions not less than 30 days, 
instead of the present minimum of 6 months 
(Public Law No. 341). 


Personals 


Truman E. Hienton is senior author of 
“Precooling Tests of Indiana Strawberries, 
Cantaloupes, and Peaches,’’ Purdue Univer- 
sity Agricultural Experiment Station Bulle- 
tin No. 439. 


E. G. McKibben and J. B. Davidson 
report on “Life, Service, and Cost of Service 
of Pneumatic Tractor Tires’, in Iowa Agri- 
cultural Experiment Station Bulletin 382. 


J. H. Neal has been appointed head of 
the agricultural engineering department, 
Alabama Polytechnic Institute, Auburn, 
Alabama, ettective October 1. He was for- 
merly assistant professor of agricultural 
engineering at the University of Minnesota. 


Earle K. Rambo has returned to his 
regular duties as instructor in agricultural 
engineering at the University of Tennessee, 
having been on loan to the state extension 
service from June 1 to September 15, during 
which period he made a farm machinery sur- 
vey in seven counties of the state. 


Applicants for Membership 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
September issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send infor- 
mation relative to applicants for consideration 
of the Council prior to election. 


J. M. Armstrong, field husbandman, Do- 
minion Experimental Farms, Ottawa, Ont., 
Canada. (Mail) Field Husbandry Division, 
Central Experiment Farm. ; 


Walter S. Atkinson, assistant agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Court 
Square Bldg., Baltimore, Md. 


Howard J. Curtis, head, engineering 
department, New York State School of 
Agriculture, Cobleskill, N. Y. (Mail) 10 
Prospect St. 


J. D. Dietrich, parts department, Inter- 
national Harvester Co. (Mail) 2626 E. 28th 
St., Kansas City, Mo. 


U. F. Earp, instructor, agricultural engi- 
neering department, Virginia Polytechnic 
Institute, Blacksburg, Va. (Mail) Box 791. 


C. M. Edwards, manager, Louden Machin- 
ery Co., Inc. (Mail) 1047-53 Broadway, 
Albany, N. Y. 


Quentin E. Erlandson, junior engineer 
trainee, Rural Electrification Administration, 
Washington, D.C. (Mail) 1311 New Hamp- 
shire Ave., N.W. 


Marvin Isvik, farm equipment sales 
trainee, Sears Roebuck and Co. (Mail) 618 
18th St., Moline, Ill. 


Wharton A. LeBlanc, Reserve, La. 


Alfred D. Longhouse, instructor in farm 
mechanics, department of rural organization, 
University of West Virginia, Morgantown, 
W. Va. 


R. M. Ramp, instructor of agricultural 
mechanics, University of Delaware, Newark, 
Dela. (Mail) 16 Prospect Ave. 

J. M. Trummel, research fellow, agricul- 
tural engineering department, Iowa State 
College, Ames, Iowa. 

Ira L. Williams, instructor, rural engi- 
neering department, State Institute of Ap- 
plied Agriculture, Farmingdale, Long Island, 
IN: ‘¥. 
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Studies by agricultural engineers have evolved 


the practical mechanics of putting blizzards to 
work. On the storm fronts, ‘‘Caterpillar’’ Diesel 
Tractors advance the cause by putting engineer- 
ing tactics into practice. 


With either a pull or a push type ridger, they 
literally make snow-fences out of snow. Ridging 
damp snow where it falls resists drifting and soil 
blowing, traps later snowfalls, reduces frost pene- 
tration and spring run-off . . . and most impor- 
tant increases the storage of subsoil moisture. 


Sure-starting, even in ‘‘40-below”’’? weather, 
these Diesels again confirm the unequalled advan- 
tages of the independent gasoline engine starting 
system—as developed and proved by“‘Caterpillar’’. 


ane 8 rar ore 


DIESEL ENGINES 
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Photo by Dominion Experimental Station, Scott, Saskatchewan 


Sure -running, without ‘benefit’? of carbu- 
retor torches, hot bulbs or gifted operators, 
these Diesels run at uniform high compression 
and inject their fuel positively even in ex- 
tremely cold atmospheric temperatures. 


Sure-footed, these tractors have broad, grip- 
ping tracks to perform steadily under icy, 
slushy, slippery conditions that practically 
exclude the use of wheel-type machines. 


Sure-saving, “Caterpillar”? Diesel Tractors 
burn low-cost fuel, and only about half as many 
gallons for the power produced, as do spark- 
ignition powered tractors. Thus do these Diesel 
Tractors ideally fit the job of snow-ridging! 


TRACTOR CO. 
PEORIA, ILL. 


TERRACERS 
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AGRICULTURAL ENGINEERING 


Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, Office of Experi- 
ment Stations, U. S. Department of Agriculture. Copies of publications reviewed may be 
procured only from the publishers thereof, whose names and addresses may be obtained 


AGRICULTURAL ENGINEERING INVESTIGATIONS BY THE PENN- 
SYLVANIA STATION, Pennsylvania Sta. Bul. 367 (1938), pp. 13-15, 
figs. 2. Progress results are briefly presented of investigations on 
milk coolers, by J. E. Nicholas: improvements in potato cultivators 
and stone pickers, harvesting potatoes, and mechanics of tillage 
tools, all by A. W. Clyde; and electric fencing for livestock, by 
Nicholas and F. L. Bentley. 


TRANSITION CuRVES FOR HicHways, J. Barnett. U. S. Dept. 
Agr., Bur. Pub. Roads, 1938, pp. [1]+211, figs. 7. In this hand- 
book the relation of speed to highway design is discussed, and a 
method for determining the required lengths of transitions under 
various conditions is presented, together with tables for which the 
required transitions can be chosen and located without extensive 
calculations. Other factors related to transitions, such as limiting 
curvature, superelevation, pavement widening, and right-of-way 
acquisition, are discussed. 


THE APPLICATION OF BASE EXCHANGE AND SOIL PHYSICS TO 
PROBLEMS OF HIGHWAY CONSTRUCTION, H. F. Winterkorn. (Mo. 
Expt. Sta.) Soil Sci. Soc. Amer. Proc., 1 (1936), pp. 93-99. This 
discusses factors influencing the binder qualities of soils, the frost 
heaving of soils, and bituminous soil stabilization, including soil 
cohesiveness as affected by water content and the effects of parti- 
cle size and form and the nature and electrical charges of the ex- 
change ions upon the behavior of the surface films of water. The 
silica : sesquioxide ratio was found to be a factor in the tensile 
strength of air-dry soils, experiments with briquets indicating a 
maximum tensile strength in the soils of equal clay content at a 
silica : sesquioxide ratio of about 3.2. The physical principles in- 
volved in the behavior of soils under freezing conditions are also 
analyzed in some detail. A briefer treatment of bituminous stabili- 
zation is based upon the assumption that “the same facts that 
govern the movement of water in porous systems like soils hold 


true for that of other liquids, such as the widely used bituminous 
materials.” 


A WEATHER-RESISTANT FIREPROOFING TREATMENT FOR COT- 
TON Fasrics, M. Leatherman. U. S. Dept. Agr. Circ. 466 (1938), 
pp. 18, figs. 1. The author precipitated stannic oxide from sodium 
stannate solutions in the fabric by means of ferric sulfate solution, 
thereby largely inhibiting the destructive action of stannic oxide 
on fabric during exposure to sunlight. Fabrics thus treated were 
“flame proof” but not “fireproof,” in that flameless combustion 
(glowing or smoldering) was not prevented. 

To prevent the glowing, so as to make the fabric completely 
Seanad, a fireproofing resin was prepared by chlorinating prac- 
tically to saturation a mixture of paraffin with a heavy petroleum 
oil, both being dissolved in carbon tetrachloride during the chlori- 
nation. “This resin evolves hydrogen chloride at the combustion 
temperature of cellulose, which prevents the afterglow induced by 
stannic oxide. The resin acts as a supplementary fireproofing agent. 
The part played by the chlorinated resin is comnared with the fire- 
pee action of the ammonium salts, and the limitations of the 
chlorinated resin are explained on the basis of the decomposition 
temperatures of the two materials.” 

The chlorination method is briefly described with respect to 
raw material, apparatus, and control of the chlorinating process. 
The use and function of plasticizers are discussed, and the method 
of applying the resin to fabric is described. The treated fabric 
was completely fireproof after 6 months’ exposure to the weather. 


EVAPORATION StupIES.—II, THE INFLUENCE OF PAN COLOR 
ON EvaporaTION, J. D. Wilson and C. A. Patton. Ohio Sta. 
Bimo. Bul. 192 (1938), pp. 118-120. Continuing this series, con- 
siderably more water was lost from the black than from the white 
pan. The differences were of the same order as for the radiant 
energy factor, but were less marked than those between black and 
white atmometers and made up a smaller percentage of the total 
loss due to all factors. Losses from the galvanized pan corresponded 
more closely to those from the black than from the white pan, 
indicating the galvanized iron to be very efficient in absorbing 
radiant energy. 


on request to AGRICULTURAL ENGINEERING, St. Joseph, Michigan 
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CONTROLLING SoIL EROSION IN NorTHERN STATES, A. F. 
Gustafson. (N. Y. State Expt. Sta.) Better Crops With Plant 
Food, 21 (1937), No. 8, pp. 9-11, 39, 40, figs. 2. This article 
points out that “moderate slopes may be cultivated safely if recog- 
nized soil erosion control methods are practiced,” and details 11 
important and practicable precautionary and remedial measures up- 
on which such cultivation should be based. The value of phos- 
phates in encouraging the development of bulky root systems is 
one of the useful practices here emphasized. Leaving grass in the 
waterways of sloping lands is also shown to be of value. 


EROSION CONTROL AND GROUND WATER CONSERVATION IN- 
VESTIGATIONS BY THE WISCONSIN STATION. (Coop. U.S. D. A.) 
Wisconsin Sta. Bul. 440 (1938), pp. 87-90, figs. 2. Progress 
results are briefly reported by O. E. Hays, indicating that soil 
conservation practices maintain crop returns; and by H. F. Scholz, 
to the effect that woodlands with a good supply of litter on the 


ground absorb enough moisture to add appreciably to the supply 
of ground water. 


CONDITIONS IN THE SO-CALLED Dust Bowl AS REVEALED BY 
A RECENT SOIL CONSERVATION SuRVEY, A. H. Joel. (U. S. D. A.) 
Soil Sci. Soc. Amer. Proc., 1 (1936), pp. 343, 344. According to 
a report from Salt Lake City, Utah, based on a detailed recon- 
naissance survey, a total of 53.4 per cent of the surveyed area has 
been affected by all types of accelerated erosion to a serious degree 
(42.5 per cent by wind erosion). A total of 91.6 per cent of all 
serious erosion has been by wind, of which combined removal and 
accumulation is by far the most important type. Water erosion is 
relatively unimportant, only 4.4 per cent of the area having been 
affected to a serious degree. However, there is frequently heavy 
loss of moisture through excessive runoff, and the need for mois- 
ture conservation is, therefore, urgent. 

That portion of the recommended remedial program dealing 
with better land use includes “at least the following: (1) The 
permanent removal of certain lands from cultivation, the adoption 
of proper measures for sound land use for these lands, and proper 
assistance to the people affected by such adjustment; (2) the re- 
organization of the whole affected region in such a way as to 
provide for the soundest type of production, considering permanen- 
cy, stability, and economic feasibility of production; (3) the adop- 
tion and general practice on lands kept in cultivation of farming 
methods well adapted to the region, as demonstrated by research 
and experience; (4) the enlistment of the advice and cooperation 
of the best practical farmers in each communit- affected to assist 
in making the necessary adjustment; [and} (5) the coordination 


of efforts of all individuals and agencies involved in making the 
readjustments.” 


THE MOVEMENT OF WATER IN Heavy Solts AFTER IRRIGA- 
TION, E. C. Childs. Soil Sci., 46 (1938), No. 2, pp. 95-105, figs. 
5. Reasoning from the assumption that the rate of flow of soil 
moisture at a given point in a given direction is proportional to 
the gradient of the moisture profile in that direction, the author 
has developed a mathematical expression of the theory of the pro- 
cess of diffusion of water in heavy soils and has compared the 
theoretical with the observed results under the conditions of irri- 
gation. It is shown that diffusion can account for the slow move- 
ments after irrigation and can be important in soil amelioration, 
but that during flooding such movements are masked by the more 
rapid gravitational movement. 


DIFFERENT METHODS OF O1L APPLICATIONS, W. L. Thomp- 
son, (Fla. Expt. Sta.) Citrus Indus., 19 (1938), No. 7, pp. 11-14. 
The results obtained from the use of oils in the control of the 
purple scale on different types of grapefruit trees in the same row 
and with different types of spray guns are reported in table form. 
It is shown that leaves most heavily infested with this scale are 
near the top as well as in the inside center of the tree. On the 
average, there is a much higher percentage of purple and Florida 
red scale found on the under surface of the leaves than on the 
upper surface. (Continued on page 408) 
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OR 16 years General Electric has devoted 
Fi. full time of one of its sections—known 
as the Rural Electrification Section——to study- 
ing ways of employing electricity profitably on 
the farm. 

And here are some results of our studies. 


Out of these studies, many made in collaboration 
with other groups, have come some very in- 
teresting discoveries, most of which we have 
recorded in the bulletins pictured above. Our 
purpose in publishing these is to pass along to 


We’re Studying Agriculture, too 


GENERAL @& ELECTRIC 


fe ee 


General Electric Co., Dept. F7 , Schenectady, N. Y. 


ELECTR 


IC HELP 
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those interested in agriculture some facts about 
a subject of growing importance to them— 
electricity. 


We invite you to share in these findings. Some 
of our publications are listed below, and you are 
welcome to a free copy of any which interest 
you. In addition. we offer you, without charge, 
the services of our Rural Electrification Section 
in helping with specific farm problems that can 
be solved by the use of electricity. General 
Electric, Schenectady, N. Y. 


Please send, without charge, one copy of each bulletin checked: 


52-page G-E Farm Book, GED-641 
Light for the Farm, C-7100 

Wiring for the Farm, 51-712 

Cost of Electricity, GEA-2244 
Rural-electrification History, GES-1612 
Farm Motors, GED-664 

Refrigeration on the Farm, 320-1106 
Electricity and Plant Growth, GEA-1644 
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Milk Coolers, 320-2053 Fruit Storage, 420-1555E 
Portable Farm Motor, GEA-192 
Electric Equipment (home), GES-1291 
National Electric Code, 51-735 
Conditioned Air, 420-1555A 

Milk and Cream Cooling, 420-1555B 
Poultry and Eggs, 420-1555C 
Farm-killed Meats, 420-1555D fication? 


0 Truck Farming, 420-1555F 
© Locker Plants, 320-2057 
oO 


my work. 


Oo 


Please tell me how | can obtain, free of 
charge, your movie and slide films for use in 


Will you please keep me posted on the latest 
developments in the field of farm electri- 
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(Continued from page 406) 


Winery TANK Coatines, W. V. Cruess. (Univ. Calif.) Wine 
Rev., 6 (1938), No. 2, pp. 16, 17, 34. The author reports upon 
tests of various coatings for cement concrete wine tanks. Various 
paints, lacquers, etc., were tried, many of which imparted strong 
odor or taste or both to the stored wine. While coatings composed 
of equal proportions of gilsonite and paraffin were firmer and 
somewhat more impervious than those consisting of from 75 to 25 
per cent of paraffin, the latter were much less difficult to apply 
since their melting point is sufficiently low to permit normal use 
of a paint brush. Judged by the amount of calcium increase in the 
wine, the gilsonite-paraffin mixtures were superior to the other 
coatings. 

Gilsonite is a brittle, naturally occurring black asphalt. It is 
practically tasteless and odorless. It may be heated to a high tem- 
perature to expel the small amount of remaining volatile, odorifer- 
ous compounds before use if desired. 


BIBLIOGRAPHY ON SOIL EROSION AND SOIL AND WATER CON- 
SERVATION, S. H. Gaines, F. Vincent, M. Bloom, and J. F. Carter. 
U. S. Dept. Agr., Misc. Pub. 312, (1938), pp. V+651. This 
work is a group of separate bibliographies on erosion and conser- 
vation in general; bibliographies; climate and physiography as 
related to soil erosion; drought; economic and farm management 
phases of soil conservation; educational phases of soil conserva- 
tion; engineering in erosion control; flood control and related sub- 
jects; forest cover in soil and water conservation; gullies; land-use 
planning and surveys for soil and water conservation; legislation ; 
pasture and range management; runoff and soil loss; soil structure, 
fertility, and moisture studies; stream flow, sedimentation, and 
related subjects; vegetative and tillage control in general; wildlife 
management as related to soil conservation; wind erosion, wind- 
breaks, and shelterbelts; and wood lots. These bibliographies are 
preceded by a list of citations by geographic regions and are fol- 
lowed by an author index. Excepting the brief bibliography of 
bibliographies (pp. 165, 166), the citations given in the bibliog- 
raphies here assembled are accompanied by brief abstracts of the 
publications cited. 


PROBLEMS OF WATER RESOURCES FOR RICE IRRIGATION, D. G. 
Carter and K. Engler. Arkansas Sta. Bul. 371 (1939), pp. 31, pls. 
2, figs. 13. The investigation here reported upon has been con- 
fined to the Grand Prairie region located mainly in three counties 
of Arkansas and covering most of the rice-producing area of the 
State. Most of the water is pumped from Pleistocene water-bearing 
sands but some is taken from deeper wells reaching Tertiary sands. 
Available data having indicated a decline in ground water level in 
the wells, the work here discussed was undertaken to determine 
the duty of water for rice and the ground water conditions and to 
study the problems arising from using surface supplies. 

It was found that there were 37 relifts, 1,226 operating wells, 
and about 1,000 idle and abandoned wells in the Grand Prairie 
in 1937. Power plants include about 570 diesel engines, 580 
electric motors, and 75 spark-ignition engines. The average acre- 
age irrigated was 87.8 acres per operating well in 1937. The total 
withdrawal of water in the Grand Prairie from 1905 through 
1937 is estimated at 5,268,000 acre-feet. No estimate of total 
resulting decline of the ground water level could be made. An 
8-year study of complete yearly records from 38 typical wells 
indicated a total decline of 6.39 ft from 1929 to 1937. This decline 
was verified by measurements on 59 additional wells measured both 
in 1929 and 1937. The decline of the ground water level has been 
continuous during the period of the study. Summary records for 
three Grand Prairie streams indicate a relatively large total annual 
runoff. However, there are many periods of “no flow,’’ which 
occur principally during the irrigation season. Evaporation is the 
largest loss from reservoirs, amounting to 30 in or more per year. 
Data for 1936 and 1937 indicate an average evaporation loss of 
0.12 in per day, which is somewhat less than the average rainfall 
for the area. 

Calculations and prevailing practice indicate the most economi- 
cal size for reservoirs to be from 250 to 650 acres, practical depths 
of from 6 to 7 ft, and from 10 to 12 cents per cubic yard for reser- 
voir levee construction. Nomographic charts are included to af- 
ford a convenient method of solution for problems of duty of 
water and pumping. 


MECHANICAL MILK COOLING ON Farms, J. R. McCalmont. 
U. S. Dept. Agr., Farmers’ Bul. 1818 (1938), pp. [2]+-21, figs. 
11. The results already given are presented and discussed in this 
bulletin, with suggestions for effective arrangement and operation. 
Plans for an inexpensive home-made storage tank and a refrigera- 
tor box are also included 


AGRICULTURAL ENGINEERING 


AGRICULTURAL ENGINEERING INVESTIGATIONS BY THE TEXAS 
STATION, Texas Sta. Rpt. 1937, pp. 152-156. This work has in- 
cluded a study of mechanical harvesting of cotton, by H. P. Smith, 
D. T: Killough, and D. L. Jones; fertilizer placement and soil dis- 
turbance studies; treatment of cottonseed for planting purposes; 
planting of cottonseed at variable and uniform depths, including 
trials of the rubber press wheel and study of the width of furrow 
openers, and atmospheric exposure tests of wire and fencing, both 
by Smith; eradication of prickly pear, by W. H. Dameron and 
Smith; and garlic drying, by Smith and G. E. Alstatt. 


MACHINE PLACEMENT AND SoiL DISTURBANCE STUDIES IN 
Texas, 1937, H. P. Smith. (Tex. Expt. Sta.) Natl. Joint Com. 
Fert. Appl. Proc., 13 (1937), pp. 73, 74. This is a summary of 
results obtained in 1937 at College Station and Nacogdoches where 
fertilizer was applied both under the seed and to the side of and 
below the seed level. For each test a check was planted, disturb- 
ing the soil but not applying any fertilizers. 


EROSION AND RELATED LAND USE CONDITIONS ON THE FRoip 
DEMONSTRATION PROJECT, MONTANA, W. C. Boatright. U. S. 
Dept. Agr., 1938, pp. 28, pls. 3, fig. 1, map 1. A soil conserva- 
tion survey of the Froid demonstration area, about 32,000 acres 
in Roosevelt County, indicated moderate wind-erosion damage to 
9,850 acres or 31.7 per cent. Severe damage was found on only 
463 acres, 1.5 per cent of the area. On 18,600 acres slight erosion 
damage was found, and no evidence of accelerated erosion was 
found on 2,184 acres. Practically the entire area is subject to 
erosion, however, and is in need of protection. 


Control of wind erosion in this area can be accomplished by 
proper land use, careful tillage, crop rotations, contour or wind 
strip cropping, moisture-conservation practices, windbreak plant- 
ings, good management of ranges and pastures, and the utilization 
of crop residues. 


THE KIND OF RADIATION Most ATTRACTIVE TO THE CODLING 
MotH.—A Procress Report, G. E. Marshall and T. E. Hienton. 
(Ind. Expt. Sta.) Jour. Econ. Ent., 31 (1938), No. 3, pp. 360- 
366, figs. 2. Comparisons made of the attractiveness of some lamps 
to the codling moth and radiant intensities of some lamps used in 
tests, microwatts per square centimeter at 1m distance, in con- 
tinuation of those noted are summarized in tables. From the tests 
conducted the authors conclude that there are three things which 
influence the attractiveness of light to the codling moth, namely, 
intrinsic brilliance, the’size of the luminous area, and the color. 
“Small amounts of ultraviolet, in addition to blue and violet, 
seem to have little attraction. Large amounts of ultraviolet, based 
comparatively on the lamps used in the tests, add to the attrac- 
tiveness of the lamp. It would seem that the best lamp to attract 
the codling moth would be one with the right shade of blue, with 
great intrinsic brilliance, and with a large luminous area. The dark 
blue 200-watt tungsten filament lamp, when all other conditions 
were equal, showed the greatest attractiveness of all lamps tested.” 


THE EFFECT OF LIGHT ON THE VITAMIN C OF MILK, S. K. 
Kon and M. B. Watson. Biochem. Jour. 30 (1936), No. 12, pp. 
2273-2290, figs. 7. In a series of experiments at the National 
Institute for Research in Dairying it was shown that milk giving 
a positive test for vitamin C (reduced ascorbic acid) failed to 
reduce a standardized indophenol reagent after 1 hour’s exposure 
to daylight through glass. Treating the exposed milk with hydro- 
gen sulfide partially restored its reducing power, with evidence 
that the reversible oxidation occurring under the action of light 
follows the laws of a unimolecular reaction. Certain irreversible 
losses always occurred under these conditions. Exposure of milk 
to various sources of light through glass and through quartz gave 
evidence that visible light of short wavelengths is mainly respon- 
sible for such reaction. Ultraviolet light showed some activity, 
while yellow and red lights were almost without effect in this 
respect. Red and brown cellophane wrappers proved highly pro- 
tective against the deleterious effect of light, while lemon, blue, 
and heliotrope wrappers were much less effective. Replacing the 
oxygen dissolved in milk by an inert gas, such as nitrogen, pre- 
vented this action by light. 


Tests with guinea pigs showed that the reversibly oxidized 
substance formed by the action of light was biologically active, but 
that the irreversible decomposition products were devoid of activity. 
A pint bottle of milk exposed to sunlight for 30 min and then 
stored in darkness for 1 hr lost fully one-half of its original anti- 
scorbutic properties. Milk as secreted contained only reduced 
ascorbic acid. Pasteurization by the holder method destroyed the 
irreversibly oxidized but did not affect the reduced form of ascorbic 
acid. Hence the amount of destruction of vitamin C by pasteuri- 
zation in the absence of catalytic agents depended on the previous 
exposure of the milk to sunlight. (Continued on page 410) 
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fgecen| ‘‘We’re checking sag by the stop watch method. You 
Ls, see, there’s more to a good line than just having the 

@ best conductors. Sags must be accurate, fittings and 
construction right. So when inspecting the line, we check 
the sag, too.” : 

That’s why Alcoa engineers feel it their responsibility 
to supply sag and tension data permitting most efficient 
use of A.C.S.R. Fittings recommended for use on rural or 
hi-lines have been proved dependable. The A.C.S.R. sys- 
tem of vibration control is an important Alcoa engineering 
contribution. 

High strength, ample conductivity and ability to resist 
corrosion are all built into A.C.S.R. Couple these conduc- 
tors with construction following A.C.S.R. standards and 
you have lines that will stay on the job through sleet, 
cold and high winds. ALUMINUM Company OF AMERICA, 
2195 Gulf Building, Pittsburgh, Pennsylvania. 
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, engineers have accepted the responsi- 
bility of leadership in the design of farm structures. 


But leadership cannot rest. Today, the engineer no 
longer designs solely for “use requirements.” He 
looks beyond to the vital factors of economy, per- 
manence and, most of all, firesafety! 


There is no hope of altering the conditions of 
isolation and the general absence of fire-fighting 
equipment which make these farm fires tragic. The 
certain remedy is to design with firesafe materials! 


Concrete won’t burn! It can’t be ignited by flying 
sparks or embers; resists the spread of fire from 
adjacent buildings; confines fire to the structure in 
which it originates. Yet concrete construction is avail- 
able in every locality . .. compares favorably in cost 
with any other permanent construction . . . offers 
lowest upkeep through decades of satisfactory service. 


For every farm building there is a concrete design 
which will provide a good-looking, well-insulated 
structure at low cost. Our agricultural engineers will 


gladly confer with you on design questions involving 
the use of concrete. 


PORTLAND CEMENT ASSOCIATION 


Dept. A10-1, 33 W. Grand Ave., Chicago, Ill. 


A National Organiztion to Improve and Extend 
the Uses of Concrete 


Agricultural Engineering Digest 
(Continued from page 408) 


THE EFFECT OF LOCATION OF THE HoTBED HEATING Casir 


UPON THE PHYSIOLOGICAL DEVELOPMENT OF VEGETABLE Sepp. 
LINGS AND RESULTING Crops, E. F. Burk and A. N. Colby. (Wash, 
Expt. Sta.) Northwest Assoc. Hort., Ent., and Plant Path., Corval. 
lis, Oreg., 3 (1937), Abs. Papers, pp. 4, 5. The placing of heat. 
ing cables on the surface between each pair of seedling rows 
resulted in the earliest germination and most rapid growth. Air 
temperatures were approximately 10 deg higher, and soil tempera. 


tures lin below the surface were approximately 3 deg lower, ’ 


where the cable was on the surface or 2 in above than where it 
was buried either 4 or 11 in deep. 


POWER MACHINERY EFFECTS ON MANAGEMENT AND ON Costs 
OF POTATO FARMING IN NEw Jersey, J. W. Carncross, A. G. 
Waller, and E. Rauchenstein. (Coop. U.S.D.A.) New Jersey 
Stas. Bul. 649 (1938), pp. 59, figs. 21. This study is based on 
(1) surveys of the costs of producing potatoes, made each year, 
1926-36, on from 30 to 57 farms, which showed, among other 
things, the potato acreages, quantities of seed and fertilizer used, 
hours of man labor and of horse and tractor use, income, and 
expenses; (2) records obtained for 1931, with the assistance of a 
field man, of the receipts and expenses, quantities of materials, 
and hours of man labor and of horse and tractor work by crops 
and operations on 53 farms in central and 7 farms in southern 
New Jersey; and (3) data as to costs of operating tractors, trucks, 
planters, diggers, and cultivators, and on farm organization for 
1931 and 1934, with some additional data for 1936. The data are 
analyzed and discussed. 

The average size of farms studied in 1931 was 145 acres, with 
108 acres in crops, of which 50 acres were in potatoes. The farms 
with above-average labor incomes had larger average acreages of 
potatoes and yields above the average. The average cost of keep- 
ing a horse in 1931 was $138.24, and the average use 562 hr per 
year. In 1936 the cost of operating a tractor was 38 cents per 
hour for the tractors used an average of 1,273 hr and 59 cents for 
those averaging only 420 hr use. From 1931 to 1936 on 39 farms 
in the central area, the average total acreage increased from 139 
to 178; the average acreage in potatoes increased from 60 to 80; 
the acreage of wheat increased; the acreages of corn, hay, and rye 
decreased; and the average number of horses per farm decreased 
from 3.5 to 1.6. In 1912, 37 hr of man labor and 55 hr of horse 
work were required to produce an acre of potatoes up to harvest, 
while in 1936 on 10 specialized potato farms using general-purpose 
tractors only 17.2 hr of man labor, 6.8 hr of tractor use, and 4.1 
miles of truck use were required. The 10 farms averaged 88 acres 
of potatoes, and the approximate original investment in machinery 
and equipment was $4,500. For the Syr period 1932-36, yields 
and ‘average cost per bushel for potatoes on the central New Jersey 
farms were on the one-third farms with the highest yields 266 bu 
and 41 cents, and on the one-third farms with the lowest yields 
176 bu and 56 cents. Four-year records indicated that spraying 
gave a good return on the investment as compared with dusting. 
A fairly close relationship between rainfall in July and yields of 
potatoes was found in the central part of the State. 


A TRIAL WITH TEMPORARY SILos, W. E. Krauss, C. C. Hay- 
den, A. E. Perkins, and R. G. Washburn. Ohio Sta. Bimo. Bul. 
192 (1938), pp. 71-76, fig. 1. Using a small snow-fence type of 
temporary silos, second-cutting alfalfa was ensiled with no treat- 
ment and with additions of mineral acids and of molasses. After 
10 to 15 weeks the silos were opened and the silage examined 
and fed. Edge and top spoilage was excessive in all lots, the per- 
centage loss of dry weight amounting to 49.5, 68.1, and 83.2 in 
the untreated, molasses-treated, and acid-treated lots, respectively. 
The acid treatment caused excessive damage to the paper silo 
lining, permitting much exposure to air. 

The carotene content and feeding quality of the unspoiled 
silage was similar to those of comparable silages made in perma- 
nent silos. It appeared that legume silage should not be kept in 
temporary silos too long in hot weather and that these silos are 
best adapted for storing a late crop for feeding in the fall or 
early winter to extend the use of a permanent silo. 


PHYSICAL BEHAVIOR OF SOILS UNDER LoapING, F. L. Mearu. 
Soil Sci. Soc. Amer. Proc., 1 $2936), pp. 361-366, figs. 4. “It is 
now possible, with undisturbed: samples, to*measure in the labora- 


tory the shear and consolidation*tharacteristgcs of a soil. From these 
measurements its behavior under a particular loading can be pre- 


. dicted with reasonable accuracy. It must be remembered, however, 


that no generalization can be made and that every foundation is an 
individual problem and must be treated as such.” 


EROSION AND Its CONTROL IN OKLAHOMA TERRITORY, A. Mc- 
Donald. U. S. Dept. Agr., Misc. Pub. 301 (1938), pp. [1]+-48, 
figs. 12. This publication presents a historical review of erosion 
in Oklahoma and efforts at its control. 
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